





DISSERTATION 
ABSTRACTS 


ABSTRACTS OF DISSERTATIONS AND 
_ MONOGRAPHS IN MICROFORM 


UNIVERSITY MICROFILMS, INC. 
ANN ARBOR, MICHIGAN: 1958 





DOCTORIAL DISSERTATION SERIES 
Cooperating Institutions 


University of Alabama 
Alabama Polytechnic Institute 
The American University 
University of Arizona 
University of Arkansas 
Boston University (including Schools of 
Education and Theology) 
Bradley University 
Polytechnic Institute of Brooklyn 
Brown University 
Bryn Mawr College 
The University of Buffalo (including 
School of Education) 
Case Institute of Technology 
University of Cincinnati (including 
: Teachers College) 
The Claremont Graduate School 
Clark University 
University of Colorado 
Colorado State University | 
Colorado State College of Education 
Columbia University 
The University of Connecticut 
Cornell University (including Cornell 
_. Medical College) 
University of Delaware | 
Duke University 
Emory University 
The University of Florida 
The Florida State University 
George Peabody College for Teachers 
University of Georgia | 
The Hartford Seminary Foundation 
Howard University 
University of Houston 
University of Illinois (including Chicago 
- Professional Colleges) 


‘Indiana University (including Schools of 


Education and Music) 
Institutum Divi Thomae Foundation 
State University of lowa 
Iowa State College ~ 
Johns Hopkins University 
University of Kansas 
Kansas State College 
University of Kentucky 
Lehigh University 
Louisiana State University 
University of Maryland 
University of Michigan 
Michigan State University 


University of Minnesota 

University of Missouri 

The University of Nebraska (including 
School of Education) 

University of New Hampshire 

The University of New Mexico (including 
School of Education) 

New York University (including School 
of Education) 

University of North Carolina 

North Carolina State College 

North Texas State College 

Northwestern University 

University of Notre Dame 

The Ohio State University 

The University of Oklahoma 

University of Oregon 

Oregon State College 

University of Pennsylvania 

The Pennsylvania State University 

University of Pittsburgh 

Princeton University 

Purdue University 

University of Redlands 

Rensselaer Polytechnic Institute 

Rutgers University (including School 
of Educa ios) 

St. Louis University 

University of South Carolina 

University of Southern California 

Stanford University 

Syracuse University 

Temple University (including School 
of Education) 

The University of Tennessee 

The University of Texas 

Texas Technological College 

Tulane University 

University of Utah 

Utah State University 

Vanderbilt University 

University of Virginia 

Virginia Polytechnic Institute 

State College of Washington 

Washington University 

University of Washington 

Wayne State University 

The University of Wisconsin 

Yale University 

Yeshiva University (including School 
of Education) 








Vol, XIX October, 1958 No. 





DISSERTATION 
ABSTRACTS 


ABSTRACTS OF DISSERTATIONS AND 
MONOGRAPHS IN MICROFORM 


UNIVERSITY MICROFILMS, INC. 
ANN ARBOR, MICHIGAN: 1958 


4 





LITHOPRINTED IN THE UNITED STATES OF AMERICA BY 
CUSHING - MALLOY, INC., ANN ARBOR, MICHIGAN, 1958 





INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete 
dissertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will 
be found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


To facilitate the listing of authors by academic year for the index, Volume XVIII of Dissertation 
A bstracts ended with issue No. 6 in June, 1958. Volume XIX will begin July, 1958 with issue No. 1 
and end in June, 1959, with issue No. 12. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer 
Xerox prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doc- 
toral dissertations from graduate schools participating in the publication of dissertations on micro- 
film. 


The rate is four cents per page, with a minimum charge of $3.00 for each bound dissertation. 
This amazingly low cost for non-edition printed materials is made possible by the extreme speed 
of Xerography. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 


Prices for bound Xerox and microfilm copies appear at the end of each abstract beginning with 
Volume XIX, No. 2. 
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Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue Vol. Issue 
Ii 1 XII 1 XVII D 
XII 2 XVII 6 
VII 
VI ; XII 3 XVII 7 
XII 4 XVII 11 
Vill 2 XII 5 XVI 12 
IX 9 XII 6 XVII 13 (index) 
IX 3 XI 1 after May 1958 
xX 3g. XI 6 XViit 1 
X rf XIII G(ndex) AVIT 2 
XI 1 XV g 
Al 2 XVI =: 13 (index) 
XI 3 : 
XI 4 XVII 3 


A microfilm of volumes 1-17 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-17 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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AGRICULTURE, GENERAL 


AN ECONOMIC ANALYSIS OF LABOR INPUTS 
IN DAIRYING AS AFFECTED BY SIZE OF HERD 
AND TYPES OF EQUIPMENT 


(L. C. Card No. Mic 58-3515) 


Henrik Joakim Aune, Ph.D. 
University of Minnesota, 1958 


Adviser: George A. Pond 


The major objective of this study was to assemble and 
analyze dairy labor information that would be useful in 
farm planning. 

This dairy labor information was obtained from about 
100 farmers in Southern Minnesota. All of these farmers 
had stanchion barns and their herds ranged in size from 9 
to 46 cows. A mail-in record system supplemented by 
several visits to each farm was used to obtain the labor 
information. Each farmer submitted a detailed record of 
the routine dairy chores for one week out of each month 
from April, 1956, through March, 1957. He also submitted 
a record of all irregular dairy chore work for the full 
year. 

The time spent on dairy chores was divided according 
to tasks, such as milking, cleaning and preparation of milk- 
ing utensils, hay feeding, silage feeding, grain feeding, 
manure handling and bedding. It was also divided into the 
winter and summer season. The information for each task 
was sub-divided according to the barn arrangements or 
equipment used. 

The average labor used for each task for each season 
for the different barn arrangements or equipment setups 
involved was presented as an equation of the form “Y = 
a+ bX”, where: 


Y was the time spent per week per farm; 

X was the number of animals for which that task 
was performed; 

and a and b were coefficients to be estimated. 


Covariance analysis was used to test for the signifi- 
cance of differences between functions within a task. Syn- 
thetic functions based on time and travel study data were 
developed to check the final functions for internal con- 
sistency. The economic significance of the difference be- 
tween functions was also considered. A curvilinear func- 
tion (Y= a+ bX+ cX”) was calculated for each of the final 
functions. 

To obtain an estimate of the total labor used for a cer- 
tain combination of equipment and work procedures the 
relevant functions for each of the tasks were combined to 
form an aggregate function. Using this aggregate function 
it was possible to determine the influence of herd size on 
the amount of labor used in dairying. These results based 
on conventional and manual methods indicated that the 
labor used per year per cow at 10 cows was 132 hours; 
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20 cows, 94 hours; 30 cows, 82 hours; and 40 cows, 76 
hours. 

Additional aggregate functions were developed to de- 
termine the influence of changes in equipment and work 
procedure on the amount of labor used. The greatest sav- 
ings in labor used resulted when three single unit milkers 
were used instead of two and when a gutter cleaner was 
used. When Grade A milk was produced considerably 
more labor was used. Fairly large savings can be made 
by changing several devices or practices. 

Two sets of confidence limits (one standard deviation) 
were calculated for the estimates obtained using the ag- 
gregate functions. One of these dealt with the dispersion 
of possible labor requirements for a givenfarm. The 
other dealt with the dispersion of probable mean values of 
additional samples that might be taken. In each case these 
limits were developed for the estimates at 10, 20, 30 and 
40 cows. Microfilm $2.50; Xerox $8.60. 189 pages. 


A COMPARISON OF TWO EVAPOTRANSPIRATION 
CALCULATION METHODS AND THE APPLICATION 
OF ONE TO DETERMINE SOME CLIMATIC 
DIFFERENCES BETWEEN GREAT 
SOIL GROUPS OF MINNESOTA 


(L. C. Card No. Mic 58-3517) 


Donald Gardner Baker, Ph.D. 
University of Minnesota, 1958 


Adviser: A, C. Caldwell 


This study has two parts; one in which the adequacy of 
two evapotranspiration calculation methods was tested; 
and the other dealing with the application of the Thorn- 
thwaite method to climatological data to obtain a measure 
of some climatic element differences between the great 
soil groups of Minnesota. 


Part I. 


Calculation methods used were the empirical formula 
of Thornthwaite and the semi-empirical method of Pen- 
man. Variations of these formulas were tried applying 
both daily and average monthly meteorological parameters. 
Also two values of Penman’s constant were tried. Cal- 
culated evapotranspiration was compared with measured 
soil moisture from sites in south-central and southeastern 
Minnesota and southwestern Wisconsin. Crops grown on 
the sites included corn and peas during the growing sea- 
sons of 1955 and 1956. Soil moisture measurements were 
made at approximately weekly intervals. 

A second and different comparison was made. The 
Thornthwaite “bookkeeping” procedure of accounting for 
soil moisture gain and loss was compared to soil moisture 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 











612 AGRICULTURE 





measurements made on an annual basis in western and 
southern Minnesota. 

As a result of the comparisons between calculated and 
measured values of evapotranspiration losses the conclu- 
sions were: (1) average monthly meteorological parame- 
ters gave as close agreement as did daily values; (2) the 
Thornthwaite method based on average monthly tempera- 
tures gave results that were equal or superior to the Pen- 
man method; (3) considering only the Penman method, 
closest agreement was obtained using the constant 0.8 
rather than 0.7; (4) the Thornthwaite soil moisture “book- 
keeping” procedure compared favorably with field moisture 
measurements over a 12 month period. 


Part II. 


The objective of the second part of the study was to ob- 
serve the climatic elements on the distribution of, and dif- 
ferences between, great soil groups in Minnesota. Most of 
the elements were derived from evapotranspiration calcu- 
lations based on climatological data. Periods established 
for the climatological study were 1926 through 1955, and 
1901 through 1955. The former period was used to obtain 
a broad distribution of observing stations and the latter to 
give a longer time of weather sampling. Soil moisture and 
climatic conditions were calculated from the 30 and 55 year 
averages rather than annual temperature and precipitation. 
An exception to this was in the calculation of the frequency 
and amount of soil moisture surplus and deficit fora 
limited number of stations. 

Conclusions from this part of the study were the fol- 
lowing: (1) average soil moisture deficit and surplus ob- 
tained by calculation generally showed close geographic 
relationships to great soil groups in Minnesota; (2) Cherno- 
zem soils were readily apparent as a region with very low 
or no soil moisture surplus and a high deficit on an aver- 
age annual basis; (3) Gray Wooded soils of Minnesota were 
found to lie within regions of relatively high moisture sur- 
plus indicating there had been a movement of water through 
the profile; (4) soil moisture characteristics agreed with 
the geographical location of the Degraded Chernozems in 
placing them between the Gray Wooded and Chernozem 
soils; (5) proceeding from the Chernozem soils through 
the Brunizems, Gray Brown podzolics of northern Minne- 
sota, and the podzolics of the Lake Surerior shoreline, _ 
soil moisture deficit decreased and surplus increased on 
an annual basis for the 30 year period; (6) a similar se- 
quence was found for the 55 year period; (7) July soil 
moisture deficit may be of importance in explaining the 
Minnesota portion of the Brunizem great soil group and 
the vegetation it supports, whereas the average annual soil 
moisture surplus in this group may explain the lack of a 
zone of lime accumulation. | | 

Microfilm $2.95; Xerox $10.20. 226 pages. ~ 








SOME FACTORS AFFECTING THE TEACHING OF 
FARM MECHANICS IN LOUISIANA 


(L. C. Card No. Mic 58-2839) 


Charlie Monroe Curtis, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Malcom C, Gaar 


In this study an effort was made by the writer to de- 
termine some of the factors that affect the teaching of 
farm mechanics in departments of vocational agriculture 
in Louisiana. The normative-survey method of research 
and the questionnaire technique was used in securing data 
for this study. A questionnaire was directed to the 237 
principals of white high schools having departments of vo- 
cational agriculture. A questionnaire was also directed 
to the 237 white vocational agriculture teachers. The data 
from the completed questionnaires returned by the prin- 
cipals and teachers form the basis for this study. 

It was revealed by this study that the number of years 
teaching experience which the teachers who cooperated in 
this study have had ranged from one year to thirty-six 
years. A small percentage of the teachers are teaching 
farm mechanics to young and adult farmers. Twenty-four 
per cent of the schools represented do not have farm me- 
chanics shops. In a large percentage of the cases the 
farm shops were not of adequate size and properly equipped 
to teach all areas of needed farm mechanics. Many of 
these teachers teach subjects other than agriculture. Too 
frequently the teachers lack sufficient training in farm me- 
chanics, particularly in farm power and machinery and 
farm electricity. 

It was concluded in this study that: (1) the length of 
time a teacher had been at one school did not affect the 
quality of his instructional program; (2) in the majority of 
the cases the enrollments in all-day, young and adult 
farmer classes are of a size that enables the teacher to 
keep shop classes within the number usually recommended; 
(3) in many cases the size and equipment. of the farm me- 
chanics shops prevent the teaching of all areas of farm 
mechanics needed in the school community; (4) most 
teachers have familiarized the local administrators with 
the aims and purposes of the farm mechanics phase; (5) 
very few of the teachers and local school administrators 
have a long-time plan for the improvement of farm me- 
chanics facilities; (6) the schedule followed by the ma- 
jority of the schools may be a deterrent to the development 
of a functional and most effective farm mechanics pro- 
gram; (7) the teachers of agriculture lack sufficient train- 
ing for teaching farm power and machinery, and farm 
electricity; (8) with the exception of the farm shop and 
carpentry phases in the total mechanics program there is | 
an obvious lack of teacher planning and instructional or- 
ganization; (9) teachers of agriculture are required to 
perform many other special school duties and also many 
of them are assigned to teach subjects other than agricul- 
ture; (10) many non-farm mechanics activities are in- 
cluded in the shop programs of a number of teachers of 
vocational agriculture; (11) in 46.7 per cent of the cases, 
all boys in high school must take vocational agriculture. 
This practice is not in accord with the basic principles of 
vocational education. Vocational education in agriculture 
should be for those who want it, need it and can profit by 
it. (12) Most teachers in Louisiana allot one-fourth to one- 
third of the total class time to farm mechanics. 

Microfilm $2.05; Xerox $7.20. 155 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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THE ROLE OF COUNTY ADVISORY COMMITTEES 
IN PROGRAM PROJECTION 


(L. C. Card No. Mic 58-3838) 


Samuel Monroe Gwinn, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Robert C, Clark 


Purpose and Scope 





- The purpose of this study was to obtain and appraise in- 
formation on the characteristics, functions and general 
organizational and operational patterns of county advisory 
committees in selected states. 

Data were gathered by personal interview in the fall of 
1957 from one hundred nineteen advisory committee mem- 
bers and twenty-one county extension agents in twelve 
counties of four states. The states were: Kentucky, Ne- 
braska, Pennsylvania and Wisconsin. 


Summary and Conclusions 





1. Certain personal and social characteristics of advisory 
committee members were associated with satisfaction 
in relation to the organization and operation of advisory 
committees. These characteristics were: age, sex, 
education, occupation, place of residence, land owner- 
ship and tenure, association with extension programs 
and county staff, organization affiliation and leadership 
activities. 


2. Twelve of the sixteen advisory committee functions 
studied were considered to be highly important based on 
a rating made by committee members and county ex- 
tension personnel. These twelve functions are listed 
below. The over-all importance is designated by the 
first number in parenthesis, and the over-all perform- 
ance by the second number in parenthesis. 

- Identify county problems. (1), (2) 

- Develop a sound county program. (2), (1) 

- Evaluate extension program. (3), (13) 

- Develop policies for long-time planning. (4), (3) 

- Serve as a sounding board for ideas and programs. 

6), (7) 

- Publicize extension work. (6), (9) 

- Develop annual plan of work. (7), (5) 

- Determine program emphasis. (8), (4) 

- Carry out extension program. (9), (7) 

- Coordinate and give direction to individuals, groups 
and organizations carrying out extension programs. 
(10), (11) 

- Maintain council membership and organization. 
(11), (6) 

- Determine priorities. (12), (10) 


3. Persons serving on advisory committees with a mem- 
bership of twenty or more members were more highly 
satisfied with the organization and operation of these 
committees than were those serving on committees 
ranging in size from ten to twenty members. 


4. Those committee members selected without specifica- 
tion (e.g. represented no particular group or interest), 
those named by town chairman and those elected or se- 
lected by groups they represented were the most highly 
satisfied with their advisory committee in relation to 





broadness of the committee’s representation. Those 
selected with specification were somewhat less satis- 
fied and those designated by law were the least satisfied. 


Committee members and agents who stated their ad- 
visory committee was assigned “all of the extension 
program” indicated the highest degree of satisfaction 
with their committee in relation to broadness of the 
committee’s assignment. Those who were assigned 
only “part of the extension program” were considerably 
less satisfied. 


The highest degree of satisfaction occurred among com- 
mittee members and agents where the following pro- 
cedures of organization and operation were as follows: 
formal organization of the committee, use of sub- 
committees, use of resource personnel, definite terms 
of office established, evaluation of progress and re- 
porting of progress. | 


Recommendations 





A suggested state plan should be developed for imple- 
menting program projection. 


Training in program projection should be provided for 
professional staff and for lay committee members. 


3. The purpose of the committee should be clearly defined. 


The size of a committee depends on its functions. The 
minimum size of a county program planning committee 
should be approximately twenty members. 


In the selection of committee members consideration 
should be given to: major groups interested in agricuil- 
ture and home economics, geographic representation, 
personal and social characteristics, ability, interest 
and willingness to work. 


The program assignment of committees should be broad 
in nature. Members need to be familiar with the pro- 
gram on which they are expected to give advice. 


Professional people can best serve as resource per- 
sons rather than as members of the committee. 


Committees should establish definite procedures of or- 
ganization and operation, including the following: formal 
organization, use of sub-committees and resource per- 
sonnel, definite terms of office, evaluation of progress, 
reporting of progress. 

Microfilm $2.85; Xerox $9.80. 218 pages, 


BIOCHEMICAL VARIABILITY, BIOLOGICAL 
REACTIONS OF CERTAIN STRAWBERRY VIRUSES 
AND THEIR MECHANICAL TRANSMISSION 


(L. C. Card No. Mic 58-3572) 


Stephen C. Y. Liu, Ph.D. 
University of Minnesota, 1957 


The present studies were undertaken to determine the 


prevalence of viruses of commercial varieties of straw- 
berries grown in Minnesota, the relationships of these 
viruses both in interference phenomenon and serological 
specificities and their mechanical transmission after the 
removal of the inhibitors. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 
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Eight hundred and twenty one plants of commercial 
strawberries composed of 31 varieties were collected 
from various parts of the state and examined for the pres- 
ence of viruses. Their presence in these plants was dem- 
onstrated by the appearance of symptoms in the indicator 
plant, Fragaria vesca L, after they were inarch-grafted. 
Eighty eight per cent of the plants so far indexed were 
virus-infected. Based on the symptoms developed, the 
viruses have been classified into 14 symptom-types. The 
symptom-types were then divided into 2 groups on the 
basis of reactions and called yellows virus complex and 
crinkle virus complex. The yellows virus complex is the 
most prevalent, whereas the crinkle virus complex is of 
comparatively rare occurrence in Minnesota. There was 
no indication that certain symptom-types are associated 
with particular commercial varieties of strawberries or 
experimental seedling selections. 

In the cross protection experiments, it was found that 
both yellows and crinkle viruses when introduced into the 
indicator plants at the same time caused both kinds of 
symptoms to appear. The yellows virus complex when in- 
troduced into the indicator plants first would protect the 
infected plants against invasion of the crinkle virus. When 
mild yellows was challenged by any components of yellows 
virus such as epinasty more severe yellows symptoms re- 
sulted. The introduction of the crinkle virus complex in 
the first inoculation did not confer any immunity against 
further infection of various components of the yellows virus 
complex. : 

Centrifugation and dilution of the expressed sap juice of 
virus-infected or healthy indicator plants in 40 per cent 
ethanol at -(3-5)° C. were used in the removal of the tan- 
nins. The alcoholic extracts were centrifuged and diluted 
with equal amount of ethanol after the supernatant was re- 
moved. This process was repeated several times until 
there was no colour reaction for tannins with FeCl; in the 
supernatant. The extracts were used as culture solutions 
in which the healthy indicator plants were grown. Symp- 
toms, apparently resulting from virus infection developed 
in the indicator plants 4 to 8 days after the root inocula- 
tion. The affected plants were transplanted into pots con- 
taining soil on the 8th to 10th day and later grafted to 
healthy indicator plants to determine whether the symp- 
toms occurring in these affected plants were due to virus 
infection and could be graft-transmitted to healthy Fra- 
garia vesca. Plants thus grafted developed the symptoms 
of virus infection in the usual 4-8 weeks time. Plants 
grown in extracts from healthy indicator plants or tap 
water did not develop symptoms even after they were 
inarch-grafted to the healthy indicator plants. 

In experiments on serological specificities of these 
viruses, the results demonstrated that reactive antisera 
against the respective viruses could be prepared. Based 
on the difference and intensity of precipitin bands formed 
in the agar plates, the virus complexes have been tenta- 
tively suggested as viruses having different antigenic 
properties. Microfilm $2.00; Xerox $3.80. 69 pages. 











POTENTIAL EVAPOTRANSPIRATION ESTIMATES 
BY THE PENMAN AND THORNTHWAITE METHODS 


(L. C. Card No. Mic 58-3851) 


William Lawrence Pelton, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor C, B. Tanner 


The practical importance of measuring evaporation 
and transpiration of water from soil and vegetation re- 
spectively, is well recognized in agriculture. Evapotran- 
spiration can be found from soil moisture measurements, 
but these usually are either laborious, costly, or subject 
to considerable error. An approach which obviates soil 
moisture measurements would be valuable. 

During the past 20 years, the research in micro- 
meteorology has established principles of evapotranspira- 
tion and, with parallel] development of suitable instrumen- 
tation, reasonable estimates of evapotranspiration can be 
made. The meteorological approach has the advantage of 
application to a rather broad area when plant differences, 
which are small, are evaluated. Precise micrometeoro- 
logical measurements have proved reasonably accurate 
for measuring evapotranspiration over periods of as short 
as five to 20 minutes. Micrometeorological methods have 
been developed that permit, in part, an estimate of evapo- 
transpiration from accumulated climatological data and 
dictate conditions under which reliable evapotranspiration 
research may be done. 

Evapotranspiration from hay was measured by the heat 
budget method on 31 days in 1956 and 17 days in 1957, 
and was used as a basis for evaluating the Penman and 
Thornthwaite methods for estimating daily potential evapo- 
transpiration. Data was collected on rainless days during 
which the hay was well supplied with moisture and condi- 
tions for potential evapotranspiration obtained. 

Correlations of the Penman estimates with measured 
daily evapotranspiration were consistently high and the 
Same magnitude as the correlation of net radiation with 
measured evapotranspiration, This shows that the net ra- 
diation (a measure of the available energy) is the most 
important parameter in evapotranspiration. The main de- 
ficiency of the Penman method is that, even though it is 
well correlated with potential evapotranspiration, it under- 
estimates actual quantities of potential evapotranspiration. 
The Penman wind function, developed for a water surface, 
when used with a saturation deficit measured over vege- 
tation does not account properly for surface roughness 
and results in a low estimate. This may be corrected by 
using a reasonable wind function such as that proposed by 
Businger which accounts for surface roughness and atmos- 
pheric stability. 

Data presented show that most of the evapotranspira- 
tion occurs during the day when heat is available and very 
little occurs at night even though alfalfa stomata may be 
open at night. Thus, Penman’s stomatal and daylight fac- 
tors do not appear to be necessary, and their use, in fact, 
causes greater disagreement between estimated and abso- 
lute values of potential evapotranspiration. Errors aris- 
ing from the use of daily mean climatic measurements in- 
stead of measurements weighted for the daylight hours 
were shown to be of a minor nature. 

The regularity with which the ratio of Penman’s open- 
water estimate to measured evapotranspiration follows the 
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Bowen ratio indicates that the Penman method does not 
fully account for the sensible heat flux either into or away 
from the surface. However, the Penman method is the 
only simple approach that will in part compensate for the 
difference in heat flux to an extended surface (“oasis ef- 
fect”) that is found between humid and arid regions. 

Penman’s method was developed for use on a long-time 
basis and, in spite of the deficiencies noted, gives reason- 
ably good estimates even on a daily basis provided good 
estimates of daily net radiation are used and corrections 
are made for surface roughness. 

The data from this research show that neither the 
Thornthwaite PE, mean air temperature, nor the diurnal 
range of air temperature can provide a satisfactory esti- 
mate of daily potential evapotranspiration. The phase 
shift of temperature with radiation, and advection effects 
cause sufficient error that even monthly PE estimates 
must be used with caution. Any method for estimating 
evapotranspiration which employs only temperature meas- 
urements and does not consider the net radiation does not 
have sufficient accuracy and generality to be of practical 
use to agriculture. 

Microfilm $2.00; Xerox $4.60. 90 pages. 


RATIOS OF ION ACTIVITIES IN DILUTE 
EQUILIBRIUM SOLUTIONS FROM SOILS 
AS RELATED TO SEVERAL CHEMICAL 
PROPERTIES AND LIME REQUIREMENT 


(L. C. Card No. Mic 58-3827) 


Gordon Ritchie Webster, Ph.D. 
Oregon State College, 1958 


Major Professor: Dr. M, E. Harward 


Various workers have shown thermodynamically that 
the ratio Qy WWacat Mz in dulute equilibrium solutions 
might be a useful chemical property of soils. It is im- 
portant to know how this property is related to other soil 
properties such as pH, base saturation, and type of clay 
minerals. Also of importance is a comparison of this 
ratio with various methods of estimating lime require- 
ment. The ratio may be expressed in the logarithmic form 
as pH - $p(Ca+ Mg). 

For this study soil samples were collected from field 
and greenhouse lime experiments in Western Oregon and 
British Columbia. Analyses were made by X-ray diffrac- 
tion and the soils compared according to their clay mineral 
contents. 

In order to determine the reliability of calcium analy- 
ses comparisons were made for a versenate method and an 
adapted flamespectrophotometric method. Results showed 
good agreement between the two methods which indicated 
either may be used. 

The expression pH - $p(Ca+ Mg) was compared for 
soils equilibrated in 0.01MCaClz and H20 at 0.0003 and 
0.0108 atmosphere partial pressures of COz. This expres- 
sion remained constant with time of shaking indicating that 
equilibrium between the solid and liquid phases was ob- 
tained. Variability in readings between duplicate soil 
samples was + 0.01 units for unlimed soils and+ 0.03 
units for limed soils. 





Experiments showed that, with few exceptions, CaClz 
equilibrium solutions had lower pH -$p(Ca+ Mg) values 
than H2O equilibrium solutions. Generally, increasing the 
partial pressure of COz2 increased pH - 4p(Ca+ Mg) of 
both CaCle and H2O equilibrium solutions for unlimed 
soils and decreased it for heavily limed soils. 

The expression $p(Ca + Mg) is a measure of the ac- 
tivity of calcium plus magnesium ions in the equilibrium 
solution. This value remained nearly constant in 0.01M. 
CaCle equilibrium solution regardless of soil base satura- 
tion. However, the expression obtained from equilibrium 
in H2O varied with base saturation. Under these H2O 
equilibrium conditions some soils released more calcium 
than others. Data suggested there was a relationship be- 
tween amount of calcium released and clay mineral con- 
tent. Data also suggested a relationship between pH - 
$p(Ca+ Mg) in H2O equilibrium solution and clay mineral 
content. 

The values pH - $p(Ca+ Mg) and base saturation were 
highly correlated, with correlation coefficients ranging 
from 0.836 to 0.940. These were higher than for pH of 
suspension versus base saturation. The relationships for 
these soils were not improved by grouping according to 
their clay mineral content. 

The relationship between yield of field grown alfalfa 
and clover and several chemical properties was investi- 
gated. These properties were pH - $p(Ca+ Mg) in H2O 
equilibrium solution at 0.0108 atmosphere partial pres- 
sure of COz, percent base saturation by ammonium ace- 
tate method, percent base saturation by Brown’s method, 
Woodruff lime requirement, pH of suspension, and mil- 
liequivalents of exchangeable calcium plus magnesium. 

Curvilinear regression equations of yield on various 
chemical measurements were studied. The objective was. 
to select a chemical measurement which would predict the 
lime requirement of a given crop on a given soil. Percent 
base saturation by ammonium acetate method appeared to 
offer advantages over the other methods studied. 

Data suggested that pH - +p(Ca+ Mg) properties may 
be useful when studying problem soils. These properties 
help explain why some soils should be limed to lower base 
saturations than others. Also, they should prove useful 
for determining which soils require a lime requirement 
test. 

Results indicated that alfalfa and clover grown on the 
same soils required different amounts of lime for maxi- | 
mum yield. It was concluded that lime requirement should aN 
be expressed in terms of the amount of lime required to 
produce optimum yields for given crops grown on given 
soils. Microfilm $2.00; Xerox $7.00. 148 pages. 
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FACTORS AFFECTING HEMATOLOGY AND 
GROWTH OF THE CHICK AND THEIR RELATION 
TO THE HEMORRHAGIC SYNDROME 


(L. C. Card No. Mic 58-3405) 


James Karl Bletner, Ph.D. 
The Ohio State University, 1958 


A hemorrhagic syndrome appeared in commercially 
grown chicks during the early 1950’s. Early studies indi- 
cated that the etiology of the syndrome was associated with 
a coccidiostatic drug, sulfaquinoxaline, which was popular 
at that time, and/or a reduced level of vitamin K in poultry 
rations. Experiments were designed to study the effect of 
toxic levels of this drug in chicks with and without the 
added “stress” of intermittent blood loss and inanition. 

Sulfaquinoxaline, when fed at the levels of 0.1 and 0.2 
per cent of the feed or 0.05 per cent of the drinking water, 
consistently retarded growth; increased the incidence of 
petechial, ecchymotic, and small diffuse hemorrhages in 
and on the muscles and viscera of some birds even when 
blood clotting times were normal; produced prolonged 
blood clotting times when fed at the 0.2 per cent level ina 
complete practical ration; produced an agranulocytic 
anemia in about 10 per cent of the chicks, some of which 
recovered spontaneously; increased the incidence of lesions 
in the gizzard lining; and probably reduced plasma color 
and protein. Excreted sulfaquinoxaline when fed to chicks 
failed to have any noticeable effects on the birds even 
though the vitamin K content of the ration should have been 
much lower than in normal rations. 

The removal of as much as 15 per cent daily or 30 per 
cent every-other day of the bird’s estimated blood volume 
during a nine-day period produced an anemia that was most 
pronounced on the third or fourth day of the experiment, 
Higher blood values were noted after this time. Ten and 
11 days of starvation resulted in an increase in hematocrit 
values and total erythrocyte counts. Prior feeding of 
sulfaquinoxaline did not alter this response. 

The feeding of 1, 2, 4, 8, and 16 ppm of selenium did 
not appear to affect sulfaquinoxaline toxicity. 

Choline, niacin, and pyridoxine deficiencies produced 
with synthetic diets resulted in a marked macrocytosis, an 
increase in the hematocrit, and a granulocytosis. The 
vitamin K-deficient chicks had a macrocytic anemia with 
a reduction in both the hematocrits and total erythrocyte 
counts. 

These studies emphasized the importance of individual 
reactions rather than group responses when working with 
sulfaquinoxaline toxicity. The response of the chick’s 
blood loss and starvation can explain much of the vari- 
ability noted in the hemograms of field cases of hemor- 
rhagic syndrome. 

Microfilm $2.65; Xerox $9.20. 203 pages. 





STUDIES ON THE ETIOLOGY AND PATHOLOGY 
OF ATROPHIC RHINITIS OF SWINE 


(L. C. Card No. Mic 58-3142) 


Robert Malden Claflin, Ph.D. 
Purdue University, 1958 


Major Professor: Leslie M, Hutchings 


These studies were undertaken in an effort to further 
an understanding of the etiologic agent or agents of 
atrophic rhinitis and to describe more fully the gross and 
microscopic pathology of this disease. 

The observation that the oral administration of Enheptin 
to experimentally infected pigs eliminated trichomonads 
from the nasal passages but did not prevent the develop- 
ment or alter the course of the disease indicated that 
these protozoa play little or no part in the etiology of 
atrophic rhinitis. 

The intranasal instillation of whole plate washings of 
the total bacterial culture from infectious nasal washings, 
infectious nasal washings passed through Selas Ol filters 
and shown still to contain several species of bacteria and 
infectious nasal washings incubated with streptomycin and 
with penicillin was followed by atrophy of the nasal 
turbinates. 

The intranasal inoculation of pure cultures of Pseudo- 
monas aeruginosa isolated from the penicillin-treated 
nasal washings failed to cause atrophy of the nasal tur- 
binates of baby pigs but pure cultures of Alcaligenes 
faecalis isolated from streptomycin-treated washings did 
cause atrophy. 

Evidence suggesting the presence of non-cultivable 
agents capable of causing atrophy of the nasal turbinates 
was presented and the possible role of these and other 
atrophy producing agents in the etiology of atrophic rhinitis 
was discussed. 

Facial distortion was observed in pigs as young as four 
weeks but never in animals six months of age or older 
when first exposed to atrophic rhinitis. Lesions in the 
facial bones which might have explained the mechanism of 
this distortion were not found, Grossly visible deviation 
of the nose was observed in a small portion of the af- 
fected pigs. 

The condition in the nasal passages of field cases of 
atrophic rhinitis was characterized by necrosis, suppura- 
tion and extensive atrophy of the nasal turbinates. In ex- 
perimental cases mild inflammatory changes accompanied 
moderate atrophy. Most of the stunting observed in this 
study was associated with the condition in the nasal pas- 
sages described above for field cases and/or focal sup- 
purative pneumonia and fibrous pleuritis suggesting that 
secondary bacterial invaders are responsible for much of 
the retardation of growth attributed to this disease. 

Efforts to simulate field exposures by the use of mul- 
tiple (15) inoculations of pigs with infectious nasal wash- 
ings resulted in marked atrophy but inconspicuous necro- 
sis and supporation and no distortion. Nasal turbinates 
known to be atrophic at six weeks post exposure had failed 
to regenerate fifteen months later. 

The histologic changes in early cases of atrophic 
rhinitis consisted of focal necrosis of the epithelium of 
the turbinates, subacute inflammatory changes in the 
lamina propria, degeneration of the serous glands, intense 
osteoblastic activity and an absence of trabeculation of the 
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bone. The degenerative condition of the serous glands was 
accompanied by the occurrence of intensely basophilic, 
intranuclear inclusion bodies in the cells of the glands and 
their ducts. 

In advanced cases there is a tendency toward metaplasia 
of the epithelium, massive lymphocytic infiltration of the 
lamina propria, fibrosis of this layer and a replacement 
of bone by a thinner band of mature fibrous tissue. 

The reduction in size and number of bony trabeculae 
and the intensity of osteoblastic activity about those re- 
maining in the absence of other qualitative histologic dif- 
ferences between normal and atrophic turbinates suggests 
that a slight imbalance in the normal process of breakdown 
and regeneration of bone results in a net loss of bone tis- 
sue. Microfilm $2.20; Xerox $7.80. 167 pages. 


THE RELATIONSHIP OF PROTEIN LEVEL 
TO THE LYSINE REQUIREMENT 
OF THE WEANLING PIG 


(L. C. Card No. Mic 58-3154) 


Albert F. O. Germann II, Ph.D. 
Purdue University, 1958 


Major Professor: W. M, Beeson 


Recent investigations concerning the lysine require- 
ment of swine have indicated a need substantially lower 
than the National Research Council’s suggested recom- 
mendation of 1.00% of the total diet. In addition, certain 
theories hold that the lysine requirement of monogastric 
animals is influenced by the protein level of the diet, while 
a recent paper has intimated that there is no such rela- 
tionship between protein and amino acid levels. These 
problems were studied in two separate experiments, the 
first involving two trials. 

Experiment I was designed to re-investigate the L- 
lysine requirement of the weanling pig. The first trial 
consisted of 6 lots of 3 barrows each fed utilizable L- 
lysine levels of 0.4, 0.5, 0.6, 0.7, 0.8, and 1.0% of the total 
diet. The pigs were 6 weeks old and were on experiment 
for 4 weeks. The second trial consisted of 2 gilts and 3 
barrows in each of 4 lots fed 0.5, 0.6, 0.7 and 0.8% L- 
lysine in the total diet. The pigs were 7 weeks: of age and 
were on experiment for 5 weeks. All pigs were individ- 
ually fed a ration consisting of about 84% ground corn 
which had been assayed microbiologically to determine 
its essential amino acid content, pure amino acids to meet 
the known requirements, cerelose, a non-protein nitrogen 
source and other nutrients. The inorganic nitrogen source 
and cerelose were adjusted to furnish a constant total pro- 
tein equivalent of 15.0%, dry-matter basis. Gains and 
feed efficiency in 25 lb. pigs were not improved by feeding 
over 0.70% L-lysine, moisture-free basis (0.62% of an air- 
dry diet), or 4.7% of the total crude dietary protein. 
Growth of female pigs was about 15% slower than the bar- 
rows and was not improved by providing more than 0.58% 
L-lysine, moisture-free basis (0.52% as-fed). 

Experiment II was designed to provide 3 lysine levels 
(0.5, 0.7 and 0.9%) at 3 protein levels (10, 15 and 20%) in 
order to determine the effect, if any, of protein on the ly- 
Sine requirement. Three 25 lb. pigs were started on each 





of the 9 treatments; however, one animal died of edema 
disease during the second week of the experiment. The 
weanling pigs were 7 weeks old and were on experiment 
28 days. A ration consisting of corn gluten feed, corn 
gluten meal and whole corn germ (a reconstituted low- 
starch corn) with the necessary crystalline essential 
amino acids to meet the known requirements of swine, 
and all other necessary factors was formulated. The 
levels of re-constituted corn and all the crystalline essen- 
tial amino acids fed at the 10% protein level to provide 
the essential amino acid requirements were increased 1.5 
and 2 times, respectively, for the 15 and 20% protein diets. 
The lysine and protein levels quoted were calculated on a 
moisture-free basis. Results of the statistical analyses 
indicated that there was no interaction of protein level on 
the lysine requirement and tended to suggest that the ly- 
sine requirement at each protein level was at least 0.9%. 
However, inspection of the 15% protein levels revealed 
that the growth rate leveled off at 0.7% lysine, thereby 
substantiating the results of Experiment I. For reasons 
discussed in the thesis, it was concluded that under the 
conditions of the experiment the lysine requirement at 
both the 10 and 20% protein levels was closer to 0.9% than 
to 0.7% of the total ration. Therefore, expressed as a 
percent of the protein, the lysine requirement at 10, 15 and 
20% protein was 9.0, 4.7 and 4.5, respectively. Gains and 
feed efficiency on the re-constituted corn ration were 
lower than expected but still normal. Feed consumption 
was found to be significantly related (P<0.01) to initial 
weight. Protein efficiency was greatest at the 10% pro- 
tein level. Feed efficiency increased significantly (P< 
0.01) as the lysine increased, irrespective of the protein 
level, and also increased significantly (P<0.05) as the 
protein level increased, regardless of the lysine level. 
The 10% protein ration (9.2% protein, as-fed basis) pro- 
duced normal gains in 25 lb. pigs when adequately supple- 
mented with required levels of all known essential nu- 
trients. Microfilm $2.00; Xerox $5.60. 111 pages. 


THE RELATIONSHIPS OF FORAGE FEEDING 
TO DAIRY PRODUCTION COSTS 


(L. C. Card No. Mic 58-3541) 


David Emerson Jones, Ph.D. 
University of Minnesota, 1958 


The relationship between forages and concentrates as 
sources of total digestible nutrients in dairy rations and 
the cost of producing milk was studied. Economic con- 
siderations included the relationships between levels of 
concentrate feeding, quantity and quality of forages fed, 
level of milk production, and the cost of producing 100 
pounds of milk. 

The lactation records of 87 groups of dairy cows were 
converted to pounds of 4% fat-corrected milk produced 
per cow. Concentrate consumption per cow was computed 
and a concentrate-milk ratio was calculated for each group. 
A correlation analysis was computed in which the con- 
centrate-milk ratio, the amounts of concentrates fed per 
cow, types of forages fed, and the level of milk production 
were considered. A positive relationship between con- 
centrate feeding levels and milk production was observed; 
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however, considerable variation in production not due to 
concentrate feeding remained. 

An evaluation of forage crops and factors affecting 
their quality was made. The quality of forages as dairy 
feeds was influenced by the time of harvesting and the en- 
vironmental conditions of curing and storage. The use of 
commercial fertilizer, barn manure, and irrigation re- 
sulted in an increase of forage yields. Economic consid- 
erations of forage production were concerned with the re- 
lationships between forages and other feeds in the compe- 
tition for high-value, tillable land. 

Dairy feeds were evaluated on the basis of cost per 
pound of total digestible nutrients furnished in the rations, 
with forages ranking as a cheaper source than concen- 
trates and, of the forages, pasture was cheaper than soil- 
age, Silage or hay. The relative advantage of soilage, 
silage or hay as sources of total digestible nutrients was 
shown to be dependent upon the cost per pound furnished 
by each class of feed. 

Experimental data were analyzed to determine the dis- 
placement of forages in terms of hay equivalents when suc- 
cessive units of concentrates were added to a ration where 
the cows were fed forages ad lib. As the level of concen- 
trate feeding was increased, the forage intake was de- 
creased. When one pound of concentrates was added to an 
all-forage ration, 0.37 of a pound of hay equivalent as 
forage was displaced; until ten pounds of concentrates 
were added, one pound displaced 0.74 of a pound of hay 
equivalent. 

The rate of incremental increase in milk production de- 
creased as the level of concentrate feeding increased. 
When one pound of concentrate per cow per day was added 
to an all-forage ration, the incremental increase was 0.91 
of a pound of 4% fat-corrected milk. As more concen- 
trates were added, less additional milk was produced per 
unit of concentrates added. When 12 pounds of concen- 
trates were fed daily per cow, maximum milk production 
was observed. 

A comparison was made of the efficiency of conversion 
of total digestible nutrients consumed per pound of 4% fat- 
corrected milk produced by groups of cows fed 17 different 
forage-concentrate rations (0 to 16 pounds of concentrates 
daily per cow). The variance of the efficiency of convert- 
ing feed nutrients into milk was small. The all-forage ra- 
tion and the various concentrate rations up to and includ- 
ing 12 pounds of concentrates daily per cow showed indi- 
vidual values which ranged from 0.761 to 0.782 of a pound 
of total digestible nutrients per pound of 4% fat-corrected 
milk produced after which a slight decrease in efficiency 
was observed with the higher levels of feeding. These data 
were also expressed as the percent of dietary calories re- 
covered in milk. Some qualified recommendations were 
made in regard to relative merits of various forages and 
feeding practices for use by individual dairy farmers. 

Microfilm $2.70; Xerox $9.40. 208 pages. 





RELATION OF COMPLEMENTARY MILK 
TO PRODUCTION 


(L. C. Card No. Mic 58-3543) 


Tapeshwar S. Kashyap, Ph.D. 
University of Minnesota, 1958 


Adviser: R. E, Comstock 


Data from Minnesota and Georgia collected on 62 cows, 
from Holstein and Jersey breeds, were analyzed to deter- 
mine how well the inherent capacity of an animal to pro- 
duce milk can be estimated from percent complementary 
milk and other variables related to production. 

From a preliminary study based on Minnesota data 
only, it was found that five observations on complementary 
milk would provide satisfactory mean value for the whole 
lactation. 

The results obtained showed that there was very little 
to be gained by including variables (number of days to 
maximum production, age at calving, butterfat test nearest 
to maximum production and number of days a cow carried 
a calf during the lactation), other than maximum produc- | 
tion and percent complementary milk. A multiple corre- 
lation (R*), of total production with percent complementary 
milk and maximum production, of .659 was found in the 
intra-stations, intra-breeds variation. Maximum produc- 
tion was defined as the average daily production for the 10 
day period in which the most milk was produced. 

It was also noted that the actual production of a cow 
provided better information about her future production 
than the predicted production based on maximum produc- 
tion and percent complementary milk. However, a cor- 
relation (r) of 0.638 was found between predicted produc- 
tion and future production which suggested that the predic- 
tion may be of real value since it becomes available within 
a period of 3-4 months after calving. 

Percent complementary milk provided an equally good 
index to persistency in a future lactation as persistency 
itself. Persistency was defined as the ratio between the 
total 305 day production and first month’s production. The 
higher this ratio is the more persistent the animal will be. 

The heritability of percent complementary milk, com- 
puted on the basis of correlation among half-sibs, was 
estimated as 34-40%. This estimate is higher than most 
of the estimates reported on persistency which indicates 
that percent complementary milk would be a better indi- 
cator of intrinsic ability of an animal to produce than other 
measures of persistency. 

The results of this study do not allow final conclusions 
concerning how well inherent capacity to produce milk can 
be estimated from percent complementary milk and short 
time production records. Production in another lactation 
was not as well predicted by these variables as by produc- 
tion in the complete lactation but with more data the true 
Situation might be found to be different. It was suggested 
also that use of initial production (average of first 10 or 
20 days production) instead of maximum production might 
improve the prediction. 

The results were sufficiently encouraging to warrant 
further study of the problem. In particular, more informa- 
tion should be obtained on the heritability of initial produc- 
tion, maximum production and percent complementary milk 
and on the genetic correlations of these variables with 
total production. Microfilm $2.00; Xerox $3.00. 56 pages. 
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AN INVESTIGATION OF THE GELATION OF 
FROZEN EGG YOLK AFTER THAWING 


(L. C. Card No. Mic 58-3174) 


William Walter Marion, Ph.D. 
Purdue University, 1958 


Major Professor: W. J. Stadelman 


Ten experiments were conducted to determine the ef- 
fect of certain factors on the viscosity of thawed egg yolk. 
The three main factors investigated were rate of freezing 
and thawing; homogenization, at various pressures and 
for a various number of times; and additives: hexane, 
water, enzyme, sodium chloride and sucrose. Two addi- 
tional experiments were conducted to determine the effect 
of sodium chloride and sucrose on the freezing point and 
solids content of egg yolk. 

Samples of egg yolk taken from day-old eggs, frozen at 
three different rates and subsequently defrosted at two dif- 
ferent rates were found to differ in apparent viscosity. An 
increase in both freezing and defrosting rates gave a de- 
crease in the viscosity of thawed yolk. 

The homogenization of egg yolk at different pressures 
significantly affected the viscosity of thawed yolk. The 
viscosity of yolk homogenized at 0 pounds pressure did not 
differ significantly from the control samples (hand-stirred 
yolk). Increasing the pressure of homogenization to 1000 
pounds, however, reduced the viscosity of thawed yolk. In- 
creasing the pressure of homogenization beyond 1000 
pounds resulted in no additional decrease in viscosity. 

Using hexane to either partially “extract” fat-soluble | 
materials from yolk, or the addition of as little as one per- 
cent to yolk was highly effective in reducing normal gela- 
tion in thawed yolk. 

Low percentages (0-4) of distilled water added to yolk 
prior to freezing did not significantly reduce gelation but 
led to the suggestion that levels of added water greater 
than 4 percent would be effective in the partial inhibition 
of gelation. 

The addition of low levels of ribonuclease to egg yolk 
did not significantly affect the normal pattern of gelation 
upon freezing and thawing. Levels of enzyme up to 0.02 
percent caused no apparent changes in flavor, odor orcolor 
of the yolk. 

Sodium chloride added at the rate of 4.76 and 9.1 per- 
cent resulted in a 10-fold and 40-fold increase, respec- 
tively, in viscosity of unfrozen yolk when compared to non- 
treated yolk. Sucrose had no affect on the gelation of un- 
frozen yolk. Both sodium chloride and sucrose were found 
to be effective in reducing gelation in thawed yolk. 

The freezing point of egg yolk was measured to be ap- 
proximately 30 F. Both sodium chloride and sucrose de- 
pressed the freezing point. The action of sodium chloride 
was more pronounced than that of sucrose. 

When levels of sodium chloride, proportional to 5 and 
10 percent in 51.6 percent solids yolk, were added to dis- 
tilled water, an interesting fact was observed. A level of 
2 percent sodium chloride depressed the freezing point of 
yolk to the same degree (18°F.) as that found when 10.3 
percent sodium chloride was added to water. Ten and 20.6 
percent sodium chloride added to yolk and distilled water, 
respectively, lowered the freezing point in both instances 
to 1°F. These results suggest that the water in yolk being 





affected by these additives is behaving in an identical 
manner to free water. 

The total solids content of yolk, by an oven method, 
was found to be 51.6 percent. Expected increases insolids 
content were found when 4.76 and 9.1 percent of both 
sodium chloride and sucrose were added to egg yolk. 

Microfilm $2.00; Xerox $3.80. 69 pages. 


CHEMICAL AND CELLULAR CONSTITUENTS IN 
THE BLOOD OF GENETICALLY DIFFERENT 
LINES OF GROWING BEEF CATTLE 
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Oregon State College, 1958 
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Sex, breed, and line differences for some plasma and 
cellular constituents of the blood and of some production 
characteristics of 45 Hereford and Angus male and female 
calves on performance test from 500 to 700 pounds body 
weight have been studied. | 

Average values indicated that male calves had the 
ability to gain faster and more efficiently than female 
calves. Male calves exhibited lower levels of blood hemo- 
globin and urea nitrogen than female calves. Hereford 
male and female calves showed the same differences as 
were found in all male and female calves. Angus male and 
female calves showed the same differences as were found 
in all male and female calves except that the difference in 
the blood hemoglobin level was not statistically significant. 
Sex differences within Hereford lines showed essentially 
the same differences as between overall Hereford males 
and females. 

Hereford males had an advantage over Angus males in 
feed efficiency. Rates of gain per day were not statisti- 
cally different in the Hereford and Angus males. Hereford 
females were superior to Angus females on the perform- 
ance test measurements of rate and efficiency of gain. 

Hereford male calves exhibited a lower average of 
hemoglobin, hematocrit, red cell count and neutrophil per- 
centage and a higher lymphocyte percentage in the cel- 
lular constituents of the blood than Angus male calves. 
Hereford males had a lower average per cent albumin 
fraction and albumin/globulin ratio than Angus males in 
the blood plasma proteins. No difference was found be- 
tween Hereford and Angus females as regards plasma pro- 
teins, but the Hereford females did exhibit higher average 
lymphocyte and lower average neutrophil percentages than 
Angus females. 

Line differences were practically non-existent when 
the male calves were compared. Prince females showed 
higher suckling gains and higher average eosinophil and 
neutrophil percentages than David females. 

Gain and feed efficiency from 500 to 700 pounds body 
weight was highly correlated with blood hemoglobin and 
urea nitrogen. The interrelations were greatly influenced 
by sex and breed. Blood urea nitrogen was highly related 
to blood uric acid and amino acid nitrogen. 

Microfilm $2.00; Xerox $5.00. 96 pages. 
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THE ASSOCIATION OF TYPE CHARACTERISTICS 
AT VARIOUS AGES AND PRODUCTION 
IN HOLSTEIN-FRIESIAN CATTLE 


(L. C. Card No. Mic 58-3451) 


Herman Ellis Rickard, Ph.D. 
The Ohio State University, 1958 


Whether an association exists between type scores and 
production in dairy cattle has always been important to the 
dairy cattle breeder. This study is an attempt to deter- 
mine whether there is an association between type scores 
and production. 

Total scores and ten breakdown scores were obtained 
on each of 504 Holstein- Friesian heifers (by 31 sires) at 
3, 6, and 12 months of age and on 1,065 cows (by 50 sires) 
at 3 months after first calving. These animals were in 
seven different herds owned by the Ohio Department of 
Mental Hygiene and Correction. 

Correlation coefficients were computed between the 
type scores at each age and production (milk and butterfat) 
on a within-sire basis. By the use of z, correlation coef- 
ficients for each type score and production were combined 
by sire groups within herds, and tested for sire differ- 

' ences. Also the correlation coefficients were combined on 
a within-sire basis irrespective of herd, and tested for dif- 
ferences between sires. 

At the three younger ages, differences between the cor- 
relation coefficients of type scores and production, when 
grouped by sires, were in most cases not Significant at the 
1 percent level. When the correlation coefficients between 
type score and production were combined irrespective of 
herd, they ranged from -.06 to .05, and none of these were 
Significantly different from zero at the 1 percent level of 
probability. 

At three months after first calving, sire differences in 
general were insignificant either on a within-herd basis or 
between herds. The correlation coefficients between type 
score and production were combined on a herd basis, and 
in each herd there was a Significant positive correlation 
between dairy character and production. When the corre- 
lation coefficients were combined irrespective of herds, 
the following correlations were obtained between type score 
and milk and butterfat production respectively: dairy char- 
acter, .31, .26; udder shape and size, .26, .24; teats, veins, 
and quality, .20, .19; total, .18, .19; middle and loin, .11, 
.12; breed character, .09, .10; udder attachments, .06, .08; 
shoulders and chest, .05, .09; head and neck, .06, .07; feet 
and legs, .03, .02; rump and thighs, -.04, -.02. All cor- 
relation coefficients of .08 or higher were significant at 
the 1 percent level of probability. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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A STUDY OF THE FACTORS AFFECTING HEIGHT 
GROWTH OF LONGLEAF PINE SEEDLINGS 


(L. C. Card No. Mic 58-2725) 


Robert Max Allen, Ph.D. 
Duke University, 1958 


Supervisor: Aubrey W. Naylor 


Longleaf pine (Pinus palustris Mill.) is an important 
timber tree in the South, but its growth is discouraged by 
the fact that the seedlings do not make active height growth 
until they are three to five years old and mortality is high 
during this period. A study therefore was planned to in- 
vestigate some of the physiological processes which might 
be responsible for the delayed growth. _ 

This study was limited almost entirely to very young 
seedlings and involved comparison of longleaf with slash 
and loblolly pine seedlings which make normal epicotyl 
elongation at a very early age. It was found by various 
tests and measurements that longleaf seedlings differ from 
those of the other two species in many ways. The most 
important difference is the predominance of needle growth 
over stem growth in longleaf seedlings. 

Tests were made to investigate the basic physiological 
processes of longleaf pine seedlings. Photosynthesis and 
respiration measurements showed that longleaf seedlings 
have a lower rate per unit needle weight than either of the 
other two species. Radioactive techniques were employed 
in examining the intermediary metabolism of slash and 
longleaf pine epicotyls. No major differences were de- 
tected in the metabolites resulting from incubating the 
epicotyls in labelled glucose or succinic acid. However, 
longleaf epicotyls were found to contain a much larger 
quantity of free amino acids in comparison to the other 
two species. This was discovered while investigating the 
amino acids in the epicotyls of the three species at vari- 
ous stages in their normal development. Qualitatively, 
there was little difference in free amino acids among the 
species at the stages of development checked. 

Attempts were made to stimulate height growth in two 
ways, by varying the environment, and by applying growth 
regulating substances to the seedlings. Neither cold treat- 
ments or changing the day length was effective in breaking 
the inhibition. 

Emphasis was placed on the tests with the growth regu- 
lators since there was a possibility that longleaf differs 
from other species in the abundance of growth promoting 
substances. Only two of an assortment of growth regulat- 





ing substances employed produced any positive response. 


Gibberellic and triiodobenzoic acids caused a small but 
consistent increase in epicotyl length. 

A survey was made of the ether soluble acidic sub- 
stances in the epicotyls of pine seelings and the buds of 
saplings using paper chromatographic techniques. There 
are at least four growth-promoting and one growth- 
inhibiting substances present in pine. One of the growth- 
promoting substances was not detected in the extracts of 
non-elongating longleaf pine epicotyls. 

Although the problem of retarded epicotyl elongation in 
longleaf pine seedlings has not been solved, much informa- 
tion was gained in the study which can be profitably used 
to guide further investigation, 
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CONSTRUCTION AND TEST OF A 
COMPOSITE AERIAL VOLUME TABLE 
FOR SOUTHERN PINES AND HARDWOODS 


(L. C. Card No. Mic 58-3516) 


Thomas Eugene Avery, Ph.D. 
University of Minnesota, 1958 


Major Adviser: Merle P. Meyer 


Aerial photographs are extensively used by southern 
foresters for type mapping, measuring areas, and or- 
ganizing ground inventories. Because of the lack of suit- 
able volume tables, however, aerial timber estimates are 
much less common. Aerial volume tables that are avail- 
able ordinarily apply only to forest stands of simple spe- 
cies structure. At the same time, many photo interpreters 
must rely on 1:20,000 USDA panchromatic aerial photo- 
graphs which offer minimal tonal contrast between pine 
and hardwood species. As such mixtures are not easily 
separated for making photo measurements, there is an ap- 
parent need for composite-type tables applicable to both 
pines and hardwoods. 

This study was thus undertaken to test a composite 
aerial volume table compiled for Itawamba County, Mis- 
Sissippi. Costs of the project were largely underwritten 
by the Southern Forest Experiment Station, New Orleans, 
La. Field work was organized so that data for future re-_ 
gional tables might be collected by U. S. Forest Survey 
personnel. 

From measurements taken on fifty one-acre field plots, 
a linear relationship was established between stem and 
crown diameters for 348 pines and hardwoods. The highly- 
significant regression was used to obtain individual stem 
diameters by five-foot crown diameter classes. By enter- 
ing form class volume tables with these d.b.h. values, 
cubic volumes of individual trees were obtained by ten- 
foot total height classes. 

To convert individual tree volumes into an aerial stand 
volume table, it was necessary to determine the average 
number of stems per acre by crown diameter and crown 
closure percent classes. This was accomplished by di- 
viding total crown areas per acre, at ten-percent crown 
closure intervals, by the effective areas of the crown di- 
ameter classes. Number of trees per acre within each 
classification was then multiplied by the average volume 
per tree to obtain cubic volumes per acre. The resulting 
composite aerial stand volume table was expressed in five- 
foot crown diameter classes, ten-foot total height classes, 
and ten-percent crown closure intervals. 

As an accuracy check, the composite table was entered 
with field measurements of total height, crown diameter 
and crown closure to obtain volume estimates on each of 
the fifty test plots. The “t” test showed that the mean dif- 
ference between volume per acre thus derived and actual 
mean volume was not significant at the 5 percent level. 

To evaluate the practical applicability of the aerial 
volume table, six interpreters measured and classified 
each of the fifty test plots twice, resulting in twelve sets 
of volume per acre estimates. Mean differences between 
estimated and actual volumes were non-significant for 
eight estimates but were highly significant for the other 
four. To isolate possible causes for the four discrepan- 
cies, deviations in total height, crown diameter, and crown 
closure percent were tested by regression analysis. It was 








found that the four significant differences in mean volume 
were accompanied by significant mean deviations in crown 
closure percent, whereas this trend was non-existent for 
the other eight volume estimates. Such correlations were 
not evident when volume deviations were plotted over mean 
differences in total height and crown diameter. 

It is concluded that composite aerial volume tables 
should yield estimates of mean volume per acre within ten 
percent of actual gross volume when photo measurements 
of total height, crown diameter, and crown closure per- 
cent can be determined with reasonable precision. Re- 
liable estimates of crown closure present the greatest 
barrier to aerial timber cruising, and errors in evaluating 
this stand characteristic will materially reduce the ac- 
curacy of dependent volume estimates. 
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FLOWERING AND GROWTH CHARACTERISTICS 
OF THE POTATO PLANT AS INFLUENCED BY 
THE DARK PERIOD INTERRUPTION 


(L. C. Card No. Mic 58-2860) 


Aly Ezzat Abdel-Wahab, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor J, R. King 


Several workers in the field of photoperiodism have 
analyzed the flowering photoperiodic response of plants 
into its processes. The low light intensity process oc- 
cupies an important place among the other components of 
the flowering responses, especially in counteracting the 
inhibitory effect of the dark period. It has also been es- 
tablished that this low intensity light could effectively be 
applied as flashes at the proper time during the course of 
the dark period. 

The studies reported in this dissertation were conducted 
to (1) investigate the effect of the dark period interruption 
on the production of open flowers and associated morpho- 
logical variations in four Irish potato varieties, and to (2) 
test the possibility of applying this technique to the produc- 
tion of an abundant number of open flowers suitable for 
pollination under the short-day length prevalent in Loui- 
Siana during the Irish potato growing season. 

Certified tubers of four varieties of Irish potatoes were 
planted in pots in the greenhouse and were subjected to 
five different light treatments when the sprouts emerged 
from the soil. Each treatment was applied in a separate 
dark chamber composed of a light wooden frame with a 
tight slip cover of dark cloth. Plants under all treatments 
received a basic 10-hour light period of daylight. Under 
three treatments, the 14-hour dark period was interrupted 
by a light-break of 30 minutes duration after 1.5, 3.5, and 
5.5 hours, respectively, from the onset of darkness: The 
light source used for each dark chamber was a 200-watt, 
frosted, incadescent filament bulb. The check treatment 
received 14 hours of continuous darkness. The last treat- 
ment was provided with fluorescent light (380 foot candles 
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at a distance of one foot above the plant tops), to supple- 
ment the natural day length to a total of 16 continuous 
hours. The temperature ranged from 65 to 75° during the 
experimental period which was concluded after 90 days. 

Data were taken on flowering responses which involved 
the number of clusters, buds, and open flowers. Records 
of vegetative characteristics were also taken and included 
the fresh weight of tops, plant height, and stem diameter. 
The fresh weight of tubers was also recorded. 

For each experimental plant, correlation coefficients 
among four relatively important characteristics were cal- 
culated in almost all possible combinations. The top to 
tuber ratio was also determined. 

It was found, generally that a particular over-all pat- 
tern of behavior had been followed by the potato plants ‘in 
response to the interruption of the 14-hour dark period. 
The magnitude of each particular response assumed a func- 
tion of the time of application of the light-break. The later 
the interruption was applied, the stronger was the expres- 
sion of the plant response. This held true for all the re- 
sponses tested, except in the case of the weight of tubers, 
in which case the response showed a quantitative regres- 
sion as the time of application of the interruption pro- 
gressed. } 

Positive, and highly significant, correlations were found 
between (1) the fresh weight of tops and the number of open 
flowers (2) the fresh weight of tops and plant height. Sig- 
nificant, but low, negative correlation occurred between 
the fresh weight of tops and the yield of tubers. A highly 
significant negative correlation was found between the 
weight of tubers and plant height. No real association oc- 
curred between the number of open flowers and the yield of 
tubers. Microfilm $2.00; Xerox $5.20. 105 pages. 


CATIONIC ACTIVITIES IN SOIL, CLAY, AND 
SOLUTION SYSTEMS AND THEIR RELATIONSHIP 
TO PLANT UPTAKE 


(L. C. Card No. Mic 58-3403) 


Richmond Jay Bartlett, Ph.D. 
The Ohio State University, 1958 


In the first part of this study, the clay membrane 
electrode was used to measure activities of K and Ca in 
eight Ohio soils of differing genesis and fertility status. 
Electrodialyzed soils in 18 per cent suspensions were 
saturated with varying amounts of K and Ca as ions in 
separate systems and as complementary ions in the same 
systems. Following equilibration, activities were deter- 
mined with the clay membrane electrode by the method of 
Marshall and McLean. 

In general shape, curves of K activity versus Ca-K 
saturation for Clermont, Crosby, Mahoning, and Tilsit 
were most similar to the curve for montmorillonite, while 
curves for Wooster, Canfield, Brookston, and Hoytville 
were more suggestive of illite or beidellite. Strong bond- 
ing energy for K relative to Ca was shown by Canfield, 
Wooster, Mahoning, and Tilsit. The reverse situation pre- 
vailed in Clermont and Crosby. Hoytville and Brookston 
held both K and Ca strongly. 

Calcium as the complementary ion was more effective 
than H in increasing K activity. In all soils but Brookston, 





low saturations of K were more effective than H in en- 
hancing Ca activity. It was thought that the K may have 
been fixed. Calcium activities were measurable in Can- 
field, Wooster, Mahoning, and Tilsit when the Ca satura- 
tion in the K-Ca system was as low as 20 per cent. 

Though not perfectly defined, a relationship existed be- 
tween bonding energies and amounts of extractable Al. The 
strong Ca bonders had the lowest amounts of Al expressed 
as percentages of the cation exchange capacities, while the 
weak Ca bonders had the highest. The pH was not always 
a good basis for prediction of extractable Al. 

Measured bonding energies of K and Ca were fairly 
well correlated with the saturation percentages of these 
elements in soils from the field. 

In the second part of the study, the clay membrane 
electrode was used to evaluate average activities of K and 
Ca in clay suspensions and in solutions throughout an 11- 
day growth period. Uptake by soybeans, barley, and buck- 
wheat was compared with activities in bentonite and Put- 
nam suspensions and in solutions at the same activities. 


_. Systems were changed frequently to maintain relatively 


constant activities and to allow the plants to be placed pe- 
riodically into solutions supplying Mg, N, P, S, and Fe. 

In soybeans and barley, both yield and percentage of K 
were higher in clays than in solutions of equal or even 
higher activities, but were not significantly different be- 
tween clays. At the levels tested, K uptake was more 
closely related to total amount present than to activity. 

In soybean tissue, percentage of Ca was proportional 
to Ca activity in the medium, whereas in barley and buck- 
wheat, the percentage of Ca was independent of activity 
in clay suspension but was higher in solution of activity 
equal to that of Putnam clay. Calcium accumulated in the 
following order: buckwheat>soybeans>barley. Even 
though it was demonstrated that Ca bonding by clay can 
regulate uptake, species differences were complicating 
factors precluding any simple relationship between mean 
activity and uptake. Some evidence was noted for contact 
interaction between root and clay colloid. 

Differences in cationic activities between Mahoning and 
Wooster soils used for soybean growth were somewhat 
less than had been anticipated and were not reflected as 
Significant differences in either yield or uptake. 
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SOME FACTORS AFFECTING THE GERMINATION 
OF SEEDS AND PLANT RESPONSES TO 
HERBICIDES OF THREE SPECIES OF 
SMARTWEED POLYGONUM PENSYLVANICUM L., 
POLYGONUM PERSICARIA L., AND 
POLYGONUM LAPATHIFOLIUM L. 


(L. C. Card No. Mic 58-3830) 


David Edmon Bayer, Ph.D. 
The University of Wisconsin, 1958 








Supervisor: Dr. K, P. Buchholtz 


Studies were undertaken to understand more fully the 
conditions which promote the after-ripening and germina- 
tion of the seeds of Polygonum pensylvanicum, P. persi- 
caria, and P. lapathifolium. Trials were also conducted to 
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determine the most active herbicides, the best stage of 
growth for application, and the preparation of the various 
herbicides which would give the most effective control of 
these three species of smartweed. Information was also 
obtained on herbicides that could be used to eliminate 
other weedy species from stands of smartweed. 

Laboratory experiments indicated that intact seeds of 
Polygonum pensylvanicum, and P. persicaria after- ripened 
most rapidly when submerged in water and held at 2°C. for 
4 to 6 weeks. Seeds of P. lapathifolium after-ripened 
slightly faster when submerged in 0.2% potassium nitrate 
solution and held at 2°C. than when submerged in water, 
but at the end of 4 weeks of pretreatment there was no dif- 
ference in ability to germinate. 

The after-ripening processes of the seeds of these spe- 
cies of smartweed were accelerated when the seed coats 
were either removed by the use of sulfuric acid or punc- 
tured by mechanical means. Pretreatment time for the 
scarified seeds was reduced to approximately one-half the 
time required for the non-scarified seeds to obtain maxi- 
mum germination. 

The presence of light increased the germination of 
seeds of Polygonum lapathifolium but did not have an effect 
on the germination of the seeds of P. pensylvanicum or P. 
persicaria. at Pat 

Secondary dormancy in seeds of Polygonum pensylvani- 
cum and P, lapathifolium was more complete and lasted 
longer than in seeds of P. persicaria. 

Chemical analyses of the seeds of these three species 
of smartweed were made and compared to some of the 
values reported for wild rice and corn. It was found that 
the nutritional value, as determined by assay, compared 
favorably with those of corn and wild rice. 

Field experiments involving the use of herbicides on 
Polygonum pensylvanicum, P. persicaria, and P. lapathi- 
folium indicated, that several herbicides could be used to 
control these three species of smartweed and that some 
couid be used to control other weed species out of stands of 
these smartweeds. 

Pre-emergence application proved to be a very effec- 
tive period for controlling these three species of smart- 
weed. PBA-1 (2,3,6-trichlorobenzoic acid 61%; 2,4,5- 
trichlorobenzoic acid 29%), IPC (isopropyl-N-phenyl- 
carbamate), CIPC (isopropyl-N-(3-chlorophenyl)car- 
bamate), and the triazines, 30031 (2-chloro-4,4-diethyl- 
amino-6-isopropyl-s-triazine), 30028 (2-chloro-4,6-bis 
(isopropylamino)-s-triazine), 27901 (2-chloro-4-ethyl- 
amino-6-diethylamino-s-triazine), and simazin (2-chloro- 
4,6-bis(ethylamino)-s-triazine), were effective for con- 
trolling Polygonum pensylvanicum, P. persicaria, and P. 
lapathifolium when applied as pre-emergence herbicides. 

Except for IPC and CIPC the above herbicides were ef- 
fective as post-emergence herbicides. Triazine 27901, 
however, was less effective than the other mentioned tri- 
azines. In addition 4-CPA (4-chlorophenoxy-acetic acid), 
4-(2,4-DB) (4-(2,4-dichlorophenoxy)butyric acid), and 
2,4-D (2,4-dichlorophenoxyacetic acid) gave good control 
of these three species of smartweed. Both the amine and 
ester preparations of 2,4-D gave good control at the early 
stages of growth, although at the more advanced stages the 
ester preparation proved to be the more effective. 4-(2,4- 
DB) was about as effective for controlling these three spe- 
cies of smartweed as 2,4-D. However, the amine prepa- 
ration of 4-(2,4-DB) was more effective than the ester 
preparation for controlling Polygonum pensylvanicum and 


















































P, lapathifolium. A combination of 2,4-D+ 4-(2,4-DB) 
was more effective in controlling P. pensylvanicum, P. 
persicaria, and P. lapathifolium than an equivalent amount 
of either herbicide alone. 

Herbicides such as CDAA (2-chloro-N,N-diallylacet- 
amide), 2,4,5-T (2,4,5-trichlorophenoxyacetic acid), MCPA 
(2-methyl-4-chlorophenoxyacetic acid), 4-(MCPB) (4-(2- 
methyl-4-chlorophenoxy)butyric acid), and dalapon (2,2- 
dichloropropionic acid) have very little effect on Poly- 
gonum pensylvanicum, P. persicaria, and P. lapathifolium 
and may be used to selectively control other plant species 
in stands of these three species of smartweed. 
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FOLIAR ANALYSIS AS AN INDEX TO THE 
FERTILIZER REQUIREMENT OF 
SOME ORNAMENTAL TREES 


(L. C. Card No. Mic 58-2624) 


Thomas Franklin Cannon, Ph.D. 
The Ohio State University, 1958 


There is a dearth of literature concerning the mineral 
nutrition of ornamental trees; therefore, recommenda- 
tions for fertilizing these plants have been variable, and 
most of them have not taken into account the differences 
in soils and environment. With this in mind, the mineral 
nutrition of some ornamental trees was studied in 1955, 
1956, and 1957. The experiment was divided into two 
phases: a survey phase designed to study the mineral nu- 
trition of Crataegus phaenopyrum, Quercus palustris, and 
Gleditsia triacanthos inermis growing under lawn condi- 
tions, and a greenhouse phase designed to study the nitro- 
gen and potassium nutrition of Gleditsia triacanthos iner- 
mis, E Moraine. 
~The survey phase included the collection of mid-shoot 
leaf samples in July, August, and September, 1955, and 
June, July, August, and September, 1956. In addition, 
terminal stem growth was measured at each sampling date 
in 1956. The samples were analyzed for total concentra- 
tions of nitrogen, phosphorus, calcium, potassium, mag- 
nesium, iron, and manganese, and seasonal trends of each 
were studied. The data were statistically analyzed and it 
was found that with the levels of the various mineral ele- 
ments in leaves of the three species included in this study, 
there were no Significant changes in leaf content of the 
various elements, with the exception of nitrogen and cal- 
cium. 

Plants of Gleditsia triacanthos inermis, E Moraine, 
were used in the greenhouse study and were supplied cul- 
ture solutions containing 5, 20, 40, 80, or 160 ppm of ni- 
trogen. The levels of potassium supply were 30 or 60 ppm 
in 1956 and 30 or 120 ppm in 1957. All other mineral ele- 
ments were constant for all treatments. Measurements 
were made of stem length and diameter, root volume in- 
crease, and relative volume of the plants at the time leaf 
samples were collected on August 16, 1956, and June 7, 
1957. The leaves were analyzed for total concentrations 
of nitrogen, phosphorus, potassium, calcium, magnesium, 
iron, and manganese, and all data were statistically ana- 
lyzed. In general and within limits, as substrate nitrogen 
was increased, the total foliar content of nitrogen and 
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calcium increased and the total foliar content of phos- 
phorus, potassium, manganese, and iron decreased. The 
relationships between substrate potassium and foliar con- 
centrations of the various elements were not so clear ex- 
cept in the cases of foliar potassium, calcium, and mag- 
nesium. As substrate potassium was increased, foliar 
potassium content increased and foliar concentrations of 
calcium and magnesium decreased. The most desirable 
growth of the plants under conditions of this experiment 
was obtained when substrate nitrogen was 80 ppm and sub- 
strate potassium was 30 ppm. The minimum foliar con- 
centrations of nitrogen and potassium for plants receiving 
this amount of nitrogen and potassium were 2.41 per cent, 
nitrogen; 0.77 per cent, potassium. However, these values 
are not suggested as being the minimums for critical 
nutrient ranges. Microfilm $2.50; Xerox $8.80. 191 pages. 


RELATIONSHIP BETWEEN THE CHEMICAL 
COMPOSITION OF CORN LEAVES AND YIELD 
RESPONSES FROM NITROGEN AND 
PHOSPHORUS FERTILIZER 


(L. C. Card No. Mic 58-2994) 


Lloyd Carver Dumenil, Ph.D. 
Iowa State College, 1958 


Supervisor: John Pesek 


The effects of N and P fertilizers, N and P composition 
in the seventh corn leaf at silking time, soil test P and 
stand levels were determined on four dependent variates: 
the change in percent P and percent P in the corn leaf, the 
change in yield and the corn yield. From fertilizer ex- 
periments on the major soil types of Iowa from 1948 to 
1956, yield and leaf composition data were selected to meet 
certain restrictions. The dependent variates were esti- 
mated from 574 treatment means from 93 experiments by 
multiple curvilinear regression analysis. 

Linear correlation and regression coefficients were 
calculated without and with N or P fertilizer to determine 
which variables and their interactions should be included 
in the regression analyses. The deviations from linearity 
were estimated by plotting the group means of the obser- 
vations. Significant correlations were found between the 
dependent variates and most of the factors. Significant 
two-factor interactions on the dependent variates were 
also found among N and P fertilizer, N and P leaf compo- 
Sition and soil test P levels. 

Several regression equations were calculated for each 
of the dependent variates to determine the effect of deleting 
one variate or a group of variates from the complete equa- 
tion on the precision of estimating the dependent variate. 

Five regression equations were calculated for predict- 
ing the change in the percent P; the R® for all 22 X vari- 
ates was 0.629. Three regression equations were calcu- 
lated for predicting the percent P; the R® for all 17 X 
variates was 0.572. Ten regression equations were cal- 
culated for predicting the change in yield. The R* of the 
change in yield on all 23 X variates was 0.705. The R? of 
the equations with the leaf P variates were 0.077 and 0.110 
higher than those with the soil test P variates. The change 
in yield was predicted with considerably more precision 
from the leaf P than from the soil test P variates. 





Four regression equations were calculated for pre- 
dicting the corn yield; the R’ on all 17 X variates was 
0.607. The R* was 0.574 of yield on only seven X variates 
which included quadratic functions of stand level, percent 
N and percent P levels in the leaf and the percent N x 
percent P interaction; from this regression the relation- 
Ships among the estimated corn yields and the N and P 
leaf composition were studied. At the estimated maximum 
yield of 114 bushels, the leaf N and P contents were 3.16 
and 0.338%, respectively. For yield levels less than the 
maximum, equal yields occurred with varying ratios of N 
and P in the corn leaf. The “critical” N and P percentages 
were not sharply-defined points nor narrow ranges of 
values but extended over a wide range depending how they 
were defined in relation to the maximum yield and upon 
the level of the other nutrient in the corn leaf, 

Microfilm $4.30; Xerox $14.40. 335 pages. 


SPRING BLACKSTEM, A COMPONENT OF 
THE BLACKSTEM COMPLEX OF 
SMALL-SEEDED FORAGE LEGUMES 


(L. C. Card No. Mic 58-3834) 


Leon Kenneth Edmunds, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Earle W. Hanson 


Spring blackstem, incited by Ascochyta imperfecta Pk., 
is one of several diseases causing stem anc petiole black- 
ening of small-seeded forage legumes. It causes severe 
losses of alfalfa and red clover in temperate climates 
when prolonged periods of cool wet weather occur. 

This study was made to obtain further information con- 
cerning the host range, pathogenicity, life cycle, and 
taxonomy of the causal agent as well as to study the ef- 
fects of moisture and temperature on the development of 
the disease. Special consideration was given to developing 
methods of isolating the pathogen, increasing it in cul- 
ture, and creating artificial epiphytotics useful in the pro- 
duction of resistant varieties. Most attention was directed 
to the problem as it exists in the North Central Region of 
the United States but numerous isolates from Alaska, and 
some from Mexico, Chile, and England were also investi- 
gated. 

Inoculum was produced in any quantity desired by flood- 
ing various substrates, autoclaved alfalfa stems being one 
of the best, with a concentrated spore suspension. Inocu- 
lum was applied to the foliage of the host plants by atomi- 
zation. Disease ratings were based on size and number 
of lesions and were usually recorded 14 days after in- 
oc ulation. 

The pathogen was found to have a wide host range. Of 
37 species of legumes inoculated, 35 became infected. 
Twenty-three isolates from alfalfa and 33 from red clover 
were compared in pathogenicity tests on cloned alfalfa and 
red clover. Highly significant differences between iso- 
lates from different hosts, locations, and years were 
demonstrated. There were also iarge differences between 
isolates from the same host. On the average, alfalfa iso- 
lates were more pathogenic and less variable than those 
from red clover but a few of the latter from Chile and 
Mexico were more pathogenic on red clover. Isolates from 
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Alaska were more pathogenic at low temperatures than 
isolates from the United States. 

The fungus was found to overwinter in naturally and 
artificially infected host material under field conditions in 
Wisconsin. Also pure cultures of the pathogen placed on 
the surface and at various depths in the soil retained their 
viability and pathogenicity from November to May. Pycnidia 
developed in southern Wisconsin from January to May with 
most of them forming in April; few developed during the 
summer months. On Alaskan material they were present 
in abundance on collections made in August. In laboratory 
tests, spores of the pathogen germinated best at pH 4 to 5. 
There was a highly significant interaction of temperature 
and pH. At temperatures below 25°C, pH 5 was optimum; 
at higher temperatures pH 4 was best. 

Optimum temperature for development of the disease 
was 20°-24°C, depending on the isolate. Moisture was more 
important than temperature. At least 3 days in a moist 
chamber following inoculation were necessary for greatest 
disease development on legume leaves; 4 days gave great- 
est development on stems. 

This investigation supplies most of the basic informa- 
tion necessary to initiate a sound program of breeding for 
resistance to spring blackstem. The wide range in patho- 
genicity between isolates emphasizes the need of including 
a composite of isolates in the inoculum and the importance 
of selecting these carefully. They must not only be patho- 
genic and representative of those occurring in an area but 
they must be in a sporulating condition when used, as 
mycelial cultures are mostly nonpathogenic. Possible 
sources of resistance in legume species closely related to 
alfalfa and red clover were noted. 

Microfilm $2.00; Xerox $3.80. 70 pages. 


THE EFFECT OF SOILS UPON THE EFFICIENCY 
OF SYSTEMIC INSECTICIDES WITH 
SPECIAL REFERENCE TO THIMET 


(L. C. Card No. Mic 58-3836) 


Louis William Getzin, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R, Keith Chapman 


The introduction of organic systemic insecticides has 
led to a number of new methods of application for control 
of foliage-feeding insect pests, among which, various types 
of soil treatment are of importance. In evaluating the ef- 
ficiency of soil treatments in the field it has been noted 
that the effectiveness of these applications often depends 
upon soil conditions. Therefore, experiments were con- 
ducted to determine 1) the effect of various soil types upon 
systemic insecticide absorption by plants from the soil, 
and 2) the characteristics of soil which bind the insecti- 
cides against the leaching action of water. In additional 
work, a detailed study was carried out on the persistence, 
hydrolysis, oxidation, volatilization and binding of radio- 
active Thimet in three soils and quartz sand, 

The absorption of some systemic insecticides by peas 
from four soils and two sands was measured by aphid 
bioassay and anticholinesterase analysis. Greater resi- 
dues and longer periods of insect kill resulted from soil 





drench applications to sands and sandy soil than from ap- 
plications to other soils (silt loam, clay loam, and muck). 
Pea aphid control from soil treatments with Phosdrin 
varied from two days on plants grown in loam and muck 
to 19 days on plants in sand. Likewise, demeton and 
Thimet were most effective in the sands and least effective 
in the muck, with insect kill from 10 to 100 percent oc- 
curring on peas in all soils and sands at 41 days after 
treatment. Schradan was also more effective in treated 
sands and sandy soils. Because of its slow toxicological 
action schradan provided low insect mortality when counts 
were taken 24 hours after the insects were subjected to 
treated plants. Unlike the other insecticides, Isolan was 
absorbed in greater amounts by peas from the muck than 
from either of the loam soils. Anticholinesterase analy- 
Sis of pea plants from Isolan and Phosdrin treated soils 
gave comparable results to those obtained by insect 
bioassay. 

The binding of an insecticide in soil was studied by 
leaching radioactive Phosdrin through columns of 12 soils. 
The largest amounts of Phosdrin were bound by peat (127 
gamma per 100 grams of soil), with less being bound by 
heavy loam soils (10 - 27 gamma per 100 grams of soil) 
and the least by sandy soils (3 - 8 gamma per 100 grams 
of soil). The amount of Phosdrin bound by the various 
soils correlated in a positive manner with the base ex- 
change capacity and the organic matter content. Other 
chemical and physical properties of the soil did not cor- 
relate with the insecticide binding. 

Thimet applied as a soil treatment in the field was 
more available to cabbage and potatoes grown in a sandy 
soil than in a clay loam soil as indicated by insect control 
data and anticholinesterase assay. A measurement of P*™ 
labelled Thimet uptake by peas from three soils and quartz 
sand showed that the largest amounts of toxicant were 
taken from quartz sand and followed by lesser amounts 
from a sandy soil, clay loam, and muck, in that order. 

Extraction, column chromatographic and partitioning 
techniques showed that soil applications of Thimet are 
partially oxidized, hydrolyzed and bound to the soil. 
Chloroform extractions of radioactivity from the soils at 
7, 14, and 28 days after treatment were identified as 
Thimet plus a mixture of the phosphorodithioate sulfoxide 
and the phosphorodithioate sulfone of Thimet. Only a very 
small amount of the radioactivity extracted from the soils 
could be identified as hydrolysis products. A large por- 
tion of the radioactivity remained bound to the soil and 
could not be identified. Radioactive Thimet added to quartz 
sand was rapidly hydrolyzed but no oxidation products 
were detected. 

A study of Thimet volatilization from the soils showed 
that within an hour after treatment the sandy soil, silt 
loam and muck had lost 25, 20, and 18 percent of the ra- 
dioactivity applied, respectively. However, after this 
initial loss, very little or no volatilization occurred. 
Thimet was lost rapidly from quartz sand and a steel sur- 
face with less than 10 percent of the radioactivity remain- 
ing 24 hours after treatment. 

Microfilm $2.00; Xerox $3.80. 68 pages. 
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EFFECT OF GROWTH SUBSTANCES ON 
FLOWERING OF CUCURBITACEOUS PLANTS 


(L. C. Card No. Mic 58-2422) 


Irvin George Hillyer, Ph.D. 
Michigan State University, 1956 


Greenhouse and field plantings of cucurbitaceous crops 
were treated with many growth regulators during early 
growth for artificial induction of male sterility. Maleic 
hydrazide (250 to 1000 ppm) and alpha naphthaleneacetic 
acid (100 ppm) used on several varieties and under various 
environmental conditions were most effective in suppress- 
ing staminate flower production and at the same time, per- 
mitting pistillate flowers to develop. Changes in flowering 
behavior externally visible, were related to chemically in- 
duced morphological differences in stem apices and in _— 
flower initiation. 

Seedlings were started from seed in flats containing 
vermiculite and later transplanted to large clay pots in 
greenhouse studies or to the field. Chemical treatments 
as water solutions were applied by soaking, dipping or by 
spraying the plants. Available facilities enabled a control 
of temperature and photoperiod in the greenhouse studies. 
Field experiments were conducted during the summer 
seasons of 1954 and 1955. Plant tissue sections in the 
morphological studies were taken from greenhouse grown 
plants and prepared by standard histological procedures. 

Suppression was obtained of staminate flowers on Acorn 
squash by maleic hydrazide (25 or 350 ppm) applied during 
the first and again at the fourth to fifth leaf stages of 
growth; also on Caserta with 350 ppm, applied when 
cotyledons were expanded and again at the sixth to seventh 
leaf stages of growth and, similarly, when applications 
were made at cotyledon expansion and again at the fourth 
to fifth and ninth to tenth leaf stages of growth. Maleic 
hydrazide concentrations effective for suppression of 
staminate flowers of Acorn and Caserta squash in the 
greenhouse were not effective under field conditions during 
the late spring and early summer of 1954 and 1955. How- 
ever, complete suppression of staminate flowers on Acorn 
Squash was achieved by maleic hydrazide at 750 to 1000 
ppm in the field during the late summer of 1955. The 
shorter photoperiod in late summer and early fall favored 
suppression of staminate flowers by the chemical as com- 
pared with longer photoperiods of late spring and early 
summer. Differences in varietal response to treatment 
with maleic hydrazide were apparent with Cucurbita pepo, 
Cucumis sativus, Cucumis melo and Citrullus vulqaris. 

Under controlled environments in the greenhouse, the 
greatest suppression of staminate flowers by maleic hy- 
drazide (350 ppm) and alpha naphthaleneacetic acid (100 
ppm) on Acorn and Caserta squash resulted at low (60°F.) 
temperature and generally at the short (8 hour), compared 
with the long (16 hour) photoperiod. Pistillate flowers ap- 
peared after fewer nodes at 60 than at 70°F., irrespective 
of variety and chemical treatment, and their numbers were 
also generally reduced at long photoperiods and high tem- 
peratures. Reduction in pistillate flower number caused 
by long photoperiod, was nullified by low temperature on 
Caserta squash whether treated or not treated with alpha 
naphthaleneacetic acid. Acorn squash not chemically 
treated and grown at 60°F. had more pistillate flowers 
preceding the appearance of staminate flowers, when 
flowering occurred, than at 70°F. 











Morphological studies showed that maleic hydrazide 
suppressed cell differentiation in apical meristems and 
the development of pollen grains in the androecia of 
staminate flower buds. 

A theory of auxin versus anti-auxin effects on succes- 
Sive phases of flower sex expression in Acorn squash is 
suggested as an explanation of the selective inhibition of 
staminate flowers while allowing for simultaneous devel- 
opment of pistillate flowers. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


INTERRELATIONSHIPS AMONG IRON, 
MANGANESE, AND MOLYBDENUM IN THE 
GROWTH AND NUTRITION OF TOMATOES GROWN 
IN NUTRIENT SOLUTION 


(L. C. Card No. Mic 58-3812) 


Richard Kneale Kirsch, Ph.D. 
Oregon State College, 1958 


Major Professor: H. B. Cheney 


In an attempt to elucidate the nature of the iron- 
manganese-molybdenum relationship in plant nutrition, 
Marglobe tomatoes were grov’n under controlled green- 
house conditions in nutrient solutions to which were added 
various treatment level combinations of these elements. 

An experimental design was employed which permitted 
the derivation of a mathematical expression relating yield 
to applied levels of iron, manganese, and molybdenum. 

Results for the effect of treatment on yield showed that 
highly significant linear, quadratic, and interaction effects 
were obtained. Plants showed differential yield responses 
to all of the variables. Iron counteracted the yield- 
depressing effect of added manganese, but larger amounts 
of iron were required to do this as the molybdenum supply 
was increased. Added molybdenum decreased yields at 
lower iron levels but increased yields at higher iron 
levels. At lower levels of molybdenum, yields increased, 
reached a maximum, then decreased as manganese was 
added; at higher levels of molybdenum, yields continued 
to increase aS manganese was added and no maximum was 
attained. Yield data thus showed the effects of a three- 
way iron x manganese x molybdenum interaction which 
could not be described statistically because of the inherent 
limitations of the second-order polynomial prediction 
equation on which the statistical design was based. 

Composition data also strongly indicated the existence 
of an iron x manganese x molybdenum interaction. This 
was shown by the differential effects of variables on the 
uptake of manganese and molybdenum, effects which, again, 
depended on the relative concentration levels of variables 
supplied. The data indicated that added molybdenum 
tended to accumulate in toxic quantities in roots at lower 
levels of iron, causing reductions in yield. Iron additions 
appeared to reduce molybdenum uptake and to stimulate 
its movement from roots to leaves, resulting in yield in- 
creases. 

Plants receiving high levels of molybdenum showed 
peculiar leaf symptoms ascribed to molybdenum toxicity. 
There were also indications of molybdenum deficiency 
symptoms in plants receiving low levels of this element. 
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Symptoms of iron and manganese deficiency and toxicity 
were also observed and were in general agreement with 
those described by other workers. 

It was concluded that lack of agreement of results of 
other investigators as:to the nature of the manganese- 
molybdenum relationship is due to the influence of iron, 
and that in reality there exists a higher-order iron x man- 
ganese x molybdenum interaction effect in plant nutrition 
which affects growth response to molybdenum. 

Microfilm $2.00; Xerox $4.40. 82 pages. 


STUDIES ON THE RINGSPOT DISEASE 
OF CRUCIFERS AND ITS INCITANT 
MYCOSPHAERELLA BRASSICICOLA (Fr.) Lindau 


(L. C. Card No. Mic 58-3848) 


Merritt Richard Nelson, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Glenn S, Pound 

Ringspot of crucifers has long been known to occur ex- 
clusively in the Pacific Coastal areas in the United States. 
The disease occurs in similar areas in many other coun- 
tries of the world. The specific reasons for this marked 
restriction have not been known. Detailed greenhouse 
studies have not hitherto been possible because an adequate 
inoculation technique had not been developed. 

An inoculation technique was developed in this study 
that gave both adequate and consistent infection. Agar 
grown mycelium was used for inoculum which was pre- 
pared by grinding up mycelium with agar in a Waring 
blender. The agar, when finely ground, made an excellent 
sticker, keeping the inoculum in contact with the host leaf 
for long periods. This was important because the fungus 
penetrates very Slowly. Periods of moisture for 6 or more 
days after inoculation were required for good infection. 
Plants removed from inoculation chambers before this 
time failed to develop lesions. It was surmised that mois- 
ture was required to sustain the fungus on the leaf surface 
because penetration did not occur to any extent until 6 days 
after inoculation. 

Temperature relations for both infection and spread of 
the disease were studied. While the disease was found to 
develop most rapidly at 20° C., more infection was ulti- 
mately produced at 16° C. During early periods of symptom 
production plants at 20° often had several times as many 
lesions as plants at 16° C. Infection also occurred at 12°, 
24° and 28°, although in far less amounts than at 16° and 
20°. Alternating temperature experiments showed that 
inoculated plants kept at 28° for 16 hours and at 16° for the 
remaining 8 hours of each day showed considerably more 
infection than those plants kept continuously at 28°. Peri- 
thecial formation, ascospore maturation and spore ejection 
all proceed best at 16° and 20° C. Few spores were formed 
at 24° and none at 28°, but they were produced at both 12° 
and 8° in decreasing rates and quantities with decreasing 
temperatures. Before perithecia will develop, lesions 
must be exposed to moisture conditions of near saturation 
or better for a minimum of 4 days. Only perithecia were 
found on lesions in these studies. Under optimum condi- 
tions of moisture and temperature (20°) mature spores 
were formed in 7 days. 





Host nutrition was found to markedly influence develop- 
ment and severity of the disease. Low and high levels of 
balanced nutrient solutions (.25 and 3.0 Hoagland) were 
found to promote little disease as compared to plants 
watered with 1 Hoagland solution. Plants watered with a 
modified 1 H solution having suboptimum levels of nitrogen 
and those having suboptimum levels of phosphorous both 
showed higher levels of infection than were obtained on 
plants watered with 1 H. Low potassium treatments re- 
sulted in much less disease than a 1 H balanced nutrient 
solution. 

M. brassicicola was found to grow best on cultural 
media at 20° C. Slightly less growth occurred at 16° then 
24°, 12°, 28°, 8° and 4° C. Best cultural growth occurred 
on plant extract media. No appreciable growth occurred 
on a completely synthetic medium, but synthetic media 
plus thiamin supported as good growth as any medium. 
This fungus was shown to have a requirement for the 
vitamin thiamin. 

Microfilm $2.00; Xerox $3.80. 69 pages. 





YIELD VARIABILITY OF SWEET CORN AND 
CANNING PEAS AS AFFECTED BY 
PLOT SIZE AND SHAPE 


(L. C. Card No. Mic 58-3815) 


Ib Libner Nonnecke, Ph.D. 
Oregon State College, 1958 


Major Professor: W.A, Frazier 


In 1956 weights of marketable ears of sweet corn from 
three uniformity trials, and in 1957 vine and shelled pea 
weights of canning peas from two uniformity trials, were 
recorded to determine the effect on yield variability of 
varying plot and block sizes and shapes. 

The coefficients of variation for sweet corn decreased 
with increased plot size. For blocks 1 x 6 plots and blocks 
3 x 2 plots widening the plots was more effective in re- 
ducing variation than lengthening them. However, for 
blocks 6 x 1 plots and blocks 2 x 3 plots lengthening the 
plots was most effective. For canning peas the coef- 
ficients of variation for both vines and shelled peas showed 
an overall reduction as plot length increased. The steadi- 
est reduction in variation occurred in blocks 1 x 6 plots. 

Estimates of cost were obtained showing the percentage 
of the total cost that was proportional to the number of 
plots used and the percentage that was proportional to the 
total area used per treatment. Optimum plot size for 
sweet corn was found to be one or two basic units (10 feet 
by 6 feet or 20 feet by 3 feet) depending upon cost assumed 
and the value of the regression coefficient. For canning 
peas the optimum plot size was found to be one basic unit 
(5 feet by 10 feet). 

Optimum size of plot for yield of sweet corn provided 
sufficient kernels for quality studies. However, for can- 
ning peas considerably more shelled peas were required 
for processing than can be obtained from the optimum size 
of plot for yield. 

Smith’s method for determining optimum size of plot 
agreed with the coefficients of variation method as to op- 
timum size of plot for both sweet corn and canning peas. 

Microfilm $2.00; Xerox $4.60. 89 pages. 
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STUDIES ON VIRUS DISEASES 
OF CANNING PEAS IN MINNESOTA 


(L. C. Card No. Mic 58-2173) 


Theodore P. Reiling, Ph.D. 
University of Minnesota, 1957 


Adviser: Thomas H, King 


Six different virus isolates of canning peas were studied 
in the present investigation. They were: two isolates of 
pea streak, I and II; one isolate of pea stunt; and three 
isolates of pea mosaic, I, II, and III. 

Symptoms of pea stunt consist of severe stunting and 
apical rosetting of pea plants. The physical properties 
closely resembled the properties of pea stunt viruses de- 
scribed by other investigators. 

The two isolates of pea streak, I and II, both produced 
similar symptoms of purplish stem streaking, wilt and 
- premature death of the inoculated plants. Both isolates 
were capable of producing local lesions on Ghomphrena, a 
reaction which has not been previously described. Pea 
streak I was shown to consist of several different fractions 
or components. Physical properties of both streak isolates 
tended to resemble those of the American streak virus 
more closely than those of other described isolates. 

The three isolates of pea mosaic varied in symptom ex- 
pression from a very severe chlorosis to a very mild 
mottle. Host range studies indicated that two of the mosaic 
isolates were strains of bean mosaic virus 2. Physical 
properties were slightly different in some respects to 
other described pea mosaics. 

Translocation studies with isolates of pea streak II and 
pea mosaic II showed that these isolates moved to the grow- 
ing point of the inoculated plants within three days at 85°F.; 
whereas at 65°F. pea mosaic virus II required five days 
and pea streak II nine days from the point of inoculation. 
Plant growth between the time of virus inoculation and de- 
tection at the three temperatures was approximately the 
same, indicating that the faster virus recovery at the 
higher temperatures was due to faster plant growth. 

- Acropetal and basipetal movement of pea streak II 
virus was found to require three days for the virus to move 
out of the inoculated leaflet and then moves rapidly up and 
down the stem of the inoculated plant. 

Virus concentration increase of pea streak I and pea 
streak II follow a similar pattern. Pea streak II was first 
detected in the inoculated plant after 36 hours at 85°F.; 
whereas five days were required for virus detection in the 
inoculated plants growing at 65°F. With pea streak I, which 
is a complex of pea virus fractions, a mottle was first de- 
tected after three days at 85°F. and five days for the streak 
complex to be detected. The data indicates that some virus 
fractions within the pea streak I complex are capable of 
multiplying faster in infected plants. Temperatures of 
85°F. hastened virus detection by at least 50 per cent over 
inoculated plants grown at 65°F. 

Field studies indicate that both the type of virus isolate 
and the stage of plant development at the time the virus is 
inoculated directly affect plant yield and plant survival. 
The earlier the stage of plant development at the time of 
virus inoculation the greater the reduction in plant yield. 

A mixture of pea streak I, pea stunt, and pea mosaic II 
isolates resulted in a 13.5 per cent reduction in yield in 
1954; whereas in 1955 the earliest virus inoculation of pea 





streak I resulted in a reduction in yield of 25 per cent. 
Virus inoculations made at the 5-7 and 11-13 node stage 
of plant development reduced yields only slightly in com- 
parison to the non-inoculated controls. 

Microfilm $2.00; Xerox $4.40. 82 pages. 


EFFECTS OF CORN GROWTH 
UPON SOIL OXYGEN DIFFUSION 


(L. C. Card No. Mic 58-3190) 


Frank Ernest Robinson, Ph.D. 
Purdue University, 1958 


Major Professor: Helmut Kohnke 


An apparatus was developed which would facilitate the 
characterizing of soil oxygen diffusion through an un- 
disturbed plane of soil. The apparatus consisted of a 
three-inch chamber with a flexible cable valve that could 
open and close a port in the base of the chamber. Gases 
could be circulated through the chambers through two 
copper tubes which extended to the soil surface. 

Chambers were placed at depths of six, nine and thirty 
inches in three soils: Dana silt loam, Mellott silt loam 
and Warsaw clay loam. 

The chambers were connected in series with a Pauling 
Oxygen Meter and an aspirator bulb to determine the oxy- 
gen pressure and circulate the gas samples respectively. 

The equilibrium oxygen pressure was determined prior 
to any disturbance of the air in the chamber. The cham- 
bers were then flushed with nitrogen, and the rate of re- 
newal of oxygen in the chambers was recorded. The pres- 
sure of oxygen in the chambers increased as a function of 
the logarithm of time. The following relationship was 
observed: 





p = =8-F: log | + P, (1) 
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P, P, and Pz are pressures of oxygen at times t, t; and te 
after flushing with nitrogen. 

The time rate of change of oxygen at the equilibrium 
pressure was then calculated. Differentiation of equation 
(1) gives: 
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Evaluation of equation (1) at the equilibrium pressure Pe, 
gives the value of te which is the time for the oxygen pres- 
sure to increase from zero to the equilibrium pressure of 
the chamber. 

Evaluation of equation (2) at t equal to te yields the 
time rate of change of oxygen pressure at the equilibrium 
pressure. Since the pressure change is within the known 
volume of the chamber, the quantity of oxygen per square 
centimeter of the chamber port entering may be calculated. 


1 = was designated as “M”. This 


log = 


value was obtained for each soil at each depth. The amount 
of moisture in the soil greatly influenced the M values, and 





The constant 
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the removal of moisture via transpiration of corn plants 
produced highly significant increases in the M values. 

The rate of change of oxygen at the equilibrium value 
was designated as “U”. This value represents the rate of 
utilization of oxygen per square centimeter of the plane of 
soil at this depth. The values of U were shown to decrease 
with soil depth which reflects a decrease of microorganism 
activity with the decrease of organic matter. 

The rate of utilization of soil oxygen was shown to be 
a linear function of soil moisture. The decrease in the 
rate of soil oxygen utilization for each percent increase of 
soil moisture was 9.0 x 107’ gm /minute/cm” at the six- 
inch depth, 13.3 x 10°’ gm/minute/cm’ at the nine-inch 
depth and 14.3 x 10°” gm/minute/cm’ at the thirty-inch 
depth. Microfilm $2.00; Xerox $5.20. 101 pages. 


EVALUATION OF SECOND CYCLE 
INBRED LINES OF MAIZE 


(L. C. Card No. Mic 58-2366) 


Rama Dayal Singh, Ph.D. 
Michigan State University, 1956 


Twenty S, second cycle lines developed by inbreeding 
and selection in the double cross Ohio M 15 (Oh 51 x Oh 26) 
x (Ill. A x W 23) were used to study the degree of relation- 
ship with the four parental lines and among themselves. 
These lines were crossed on ten testers, seven related 
(four parental inbreds, two single crosses and the double 
cross Ohio M 15) and three unrelated testers (inbred M 
14, single cross M 14 x W F 9 and double cross Ia. 4483 
(M 14x W F 9) x (Bs x B16). 

Seven of the second cycle lines, four parental lines and 
one unrelated line, M 14 were used to produce, 66, single 
crosses, Actual and predicted performance of double 
crosses were compared with the parental Ohio M 15. 

A few of the second cycle lines were more vigorous 
than and superior to the parental inbreds in combining 
ability. Second cycle lines were genetically different from 
some of the parents and from each other. 

A few double crosses equal to or slightly better than 
Ohio M 15 were produced by crossing four second cycle 
lines or by substituting them with one or more of the 
parental lines in the pedigree of Ohio M 15. Predicted 
yield, percentage of moisture and stalk lodging of the double 
crosses from the single cross data showed significant cor- 
relation with the actual yield, percentage of moisture and 
stalk lodging. 

These results indicate that, even the lines of the same 
origin can be used to produce good hybrids, if they were 
extracted from a wide genetic base. 

Inbred and single-cross testers were very specific in 
evaluating the lines for yield and lodging. This suggests 
the use of more than one of these as testers for general 
combining ability. The ‘r’ value between the two double 
cross testers was a significant (.46) but low enough to sug- 
gest the use of more than one tester for evaluating the 
lines for general combining ability for yield. A high ‘r’ 
value for the mean of the four parental inbred testers with 
the mean of their two single crosses suggested that either 
four inbreds or their two single crosses may be used for 
evaluating general combining ability of the lines for yield. 





Either the four inbred testers or their two single 
crosses, or the double cross of the four inbreds could be 
used to evaluate the lines for resistance to stalk lodging. 
A similar situation was indicated for resistance to root 
lodging. 

Correlation for the two tester groups (related and un- 
related) indicates that either related or unrelated testers, 
aS a group, were reliable for estimating relative general 
combining ability for yield, maturity, and stalk lodging 
resistance. 

The correlation coefficients for maturity were signifi- 
cant in all cases and were generally high, suggesting fewer 
testers would be needed to evaluate maturity than yield or 
lodging resistance. 

For related lines, genes conditioning specific combin- 
ing ability were relatively more important in influencing 
yield than genes for general combining ability. 

Analysis of components of varience shows that for 
yield, line x tester interaction decreased with increased 
genetic variation in the tester. This same relationship did 
not exist for maturity. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


EFFECT OF SEVERITY OF PRUNING ON THE 
NUTRIENT-ELEMENT CONTENT OF CONCORD 
GRAPE LEAF PETIOLES, VINE VIGOR, 
YIELD, AND FRUIT QUALITY 


(L. C. Card No. Mic 58-3464) 


Mohamed Wafik Ahmed Taha, Ph.D. 
The Ohio State University, 1958 


This study was conducted during 1956 and 1957. Five 
levels of pruning - very heavy (20+ 10), heavy (25+ 10), 
moderate (30+ 10), light (35+ 10), and very light (40 + 
10) - were employed in a uniform block of 90 Concord 
grape vines. The different degrees of pruning were such 
that 20,25,30,35, and 40 buds were left per vine for the 
first pound of one-year-old prunings plus 10 additional 
buds for each additional pound of prunings removed. The 
five pruning treatments were randomly arranged in plots 
and replicated six times. Each plot consisted of three ad- 
jacent vines. Pruning was done in March 1956 and re- 
peated in March 1957, 

In June, July, and August of 1956 and 1957, leaf sam- 
ples were taken from the youngest mature leaves on fruit- 
ing shoots for a determination of the total nitrogen, phos- 
phorus, potassium, calcium, magnesium, manganese, iron, 
copper, boron, molybdenum, and sodium content. Nitrogen 
was determined by the Kjeldahl method on the dried ground 
material of both leaf petioles and blades. The remaining 
ten elements were determined on the petiole portions only. 
Potassium was determined flame-photometerically. All 
other elements were determined spectrographically. 

At harvesttime, the average number of clusters and 
yield in pounds per vine in each treatment was obtained. 
Fruit samples were taken from the different treatments, 
and soluble solids, titratable acids, and pH were deter- 
mined in the expressed juice. Berry size was determined 
by weighing 100 berries. 

The results obtained showed that varying the degree of 
pruning severity within the limits used did not affect the 
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nutrient-element content of the foliage in either season. 
The levels of all elements determined were within or above 
the levels suggested by previous investigators for de- 
sirable growth and yield. 

Nitrogen, phosphorus, and potassium in the leaf petioles 
were closely associated. They decreased in the petioles 
with the growing season, while calcium, magnesium, and 
manganese increased. Iron, boron, and molybdenum de- 
creased from June to July, then increased from July to 
early August. Iron and boron increased slightly during 
this later period, but molybdenum increased sharply. 

Calcium, magnesium, manganese, and molybdenum in 
the petioles were higher during the 1957 season, and the 
opposite was true with other elements. Sodium was found 
in such small amounts that its quantitative determination 
was not feasible. 

No significant differences were found between treat- 
ments with respect to vine vigor after one complete year 
of differential treatments. This may be accounted for, in 
part, by the frost damage and mildew attack during the 
1956 season. 

Yields increased gradually as pruning severity de- 
creased up to the light pruning level in 1956 and moderate 
level in 1957. A relatively heavy crop was produced under 
the five treatments in 1956, while a light crop was pro- 
duced in 1957. 3 

Fruit quality was affected by crop size and leaf/fruit 
ratio. The smaller the crop and the higher the leaf/fruit 
ratio, the higher the quality. This was true with the fruit 
produced under the very heavy pruning level in 1956 and 
under the five pruning treatments in 1957 where the crop 
was generally light. Acid content and pH of fruit juice 
were not as greatly influenced by pruning severity as were 
the soluble solids. 

Moderate pruning (30 + 10) is recommended for Con- 
cord vines under Ohio conditions. This treatment resulted 
in high yield, acceptable fruit quality, and the largest 
clusters and berries obtained. It was not associated with 
a decline in vine vigor. 

Microfilm $2.00; Xerox $6.80. 143 pages. 


INHERITANCE OF FIBER STRENGTH IN 
AN INTERSPECIFIC CROSS OF COTTON 


(L. C. Card No. Mic 58-2859) 
Smith Worley, Jr., Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor M, T. Henderson 


Inheritance of fiber strength, was studied in the F, and 
first and second segregating generations of an interspecific 





cross between DPL 15 (Gossypium hirsutum) and Sea Is- 
land (Gossypium barbadense). Fiber strength was meas- 
ured with the Pressley Fiber Strength Tester, utilizing 
Pressley index and 0.125 inch strength index. In meas- 
uring Pressley index the clamps of the tester were set as 
close together as possible while for determination of 0.125 
inch strength index the clamps were set one-eighth inch 
apart by use of a spacer of that width. 

The small variation among plants within the parental 
populations was primarily due to environment. The F,; was 
less subject to environmental variation than the parents. 
Fiber strength behaved as a quantitative character. 
Partial dominance of low Pressley index (weak fiber) oc- 
curred; however, fiber strength at 0.125 inch strength 
index showed absence of dominance. 

Attempts were made to estimate the number of genes 
segregating for fiber strength. Parental means differed 
by 2.81 units of Pressley index and 2.27 units of 0.125 
inch strength index. Parents, Fi, F2 and Fs; populations 
were used in the estimates. Three methods of estimation 
of the minimum number of genes were used. All estimates 
indicated that fiber strength was conditioned by a rela- 
tively small number of genes. There appeared to be more 
genes segregating for 0.125 inch strength index than for 
Pressley index. 

The reliability of estimates of heritability varied. Fs 
results were found most reliable in the estimation of 
heritability and indicated that 50 to 60 per cent of the high 
strength F2 plants produced high strength Fs; lines. Thus 
selection for fiber strength on the individual plant basis 
would be highly effective and desirable. 

There was no relationship between fiber strength and 
seed index, lint density index, lint per cent, and imma- 
turity or shape factor in either the Fz or Fs population. 

In the F2 population, Pressley index showed a highly 
significant, low negative relationship with wall thickness 
and weight fineness. The 0.125 inch strength index showed 
a Significant negative association with wall thickness and 
perimeter, and a highly significant but low, correlation 
with weight fineness. The correlations between fiber 
strength and these fiber fineness components were inter- 
preted as being physical in nature as similar values were 
obtained among plants of the parental populations. 

In F2, the correlation coefficient between the two meas- 
ures of fiber strength was 0.74 and among means of Fs3 
lines the r value was 0.62. Both r values are highly sig- 
nificant, indicating relatively close association between 
Pressley strength index. However, there were several 
exceptions to this association among the 80 F, lines. Some 
were high in Pressley index but only average to low in 
0.125 strength index, while other lines were high in 0.125 
inch strength index but intermediate to low in Pressley 
index. Neither measure of strength could have been used 
as a completely reliable estimate of the other. 

Microfilm $2.00; Xerox $4.60. 87 pages. 
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ANATOMY 


COMPARATIVE STUDIES ON THE BLOOD 
GLUCOSE AND PANCREATIC ISLETS OF THE 
SALAMANDER, TARICHA TOROSA, AND THE 

LIZARD, EUMECES OBSOLETUS 


(L. C. Card No. Mic 58-3630) 


Doris Hadley Wurster, Ph.D. 
Stanford University, 1958 





In this investigation the normal blood sugar and pan- 
creatic islet histology, as well as experimental alterations, 
were studied in a salamander, Taricha torosa, and alizard, 
Eumeces obsoletus. A contrast between the normal morph- 
ology and physiology of the pancreatic islets of the two 
species offered a comparative approach to the study. 
Lizards have a relatively high blood sugar, are insulin re- 
sistant, and have a pancreatic islet formed by a majority 
of alpha cells, while salamanders have an unusually low 
blood sugar, are insulin sensitive, and have an endocrine 
pancreas composed of beta cells only. The hypothesis was 
thus proposed that the great abundance of alpha cells in the 
pancreas of the lizard is responsible for its high blood 
Sugar and its insulin resistance, while the lack of these 
cells in the pancreas of the salamander accounts for its 
low blood sugar and insulin sensitivity. The experimental 
procedures included starvation, administration of glucose, 
insulin, alloxan, glucagon, synthalin A, cobaltous chloride, 
adrenalin, cortisone, and hydrocortisone, and hypophysec - 
tomy, pancreatectomy, and a combination thereof. 

Eumeces has an average normal blood sugar of 109 mg. 
per cent and the pancreatic islet consists of alpha and beta 
cells, the former composing a majority. Taricha has an 
average normal blood sugar of 24 mg. per cent, but the 
level varies in a normal cycle according to the season. 

The highest average value (28 mg. %) was obtained during 
the breeding season of January through March, and the low- 
est (16 mg. %) during the summer estivation. The islet 
normally contains but one type of active endocrine cell 
(beta cell). A second, “clear” cell, exists and is thought 

to be a non-endocrine, non-secretory element. 

Both species maintain a normal blood sugar throughout 
an extended fast, but rapidly become hyperglycemic after 








glucose or adrenalin administration. Starvation causes 
eventual islet atrophy in Taricha, while glucose effects is- 
let hypertrophy and degranulation. Hydrocortisone also 
causes hyperglycemia and, as is true of other hypergly- 
cemic agents, produces beta cell degranulation. Alloxan, 
glucagon, synthalin A, and cortisone have no effect on the 
blood sugar or islet histology of Taricha, while insulin re- 
sults in hypoglycemia and beta cell inactivity. Depending 
on the dosage, primary and/or secondary convulsions may 
occur. Eumeces is resistant to alloxan but responds to 
chronic treatment with resultant beta cell destruction and 
diabetes. It is very glucagon sensitive, becoming rapidly 
hyperglycemic. Cobaltous chloride causes a sharp hyper- 
glycemia while synthalin A effects a severe hypoglycemia 
and toxemia; neither produces significant alpha cell de- 
struction. Large doses of insulin cause hypoglycemia; 
chronic administration produces beta cell shrinkage and 
degranulation, the alpha cells becoming degranulated and 
their nuclei appearing hyperchromatic. In both species 
hypophysectomy causes a decline in the blood sugar; im- 
mediate alpha cell degranulation results in Eumeces and 
eventual islet atrophy occurs in Taricha. In the latter 
pancreatectomy produces severe hyperglycemia which is 
not alleviated by hypophysectomy. After atrophy of the 
interrenal tissue, caused by hypophysectomy, the hyper- 
glycemic effects of pancreatectomy are much reduced. 
Contrary to the reaction in most vertebrates, pancreatec- 
tomy in Eumeces causes severe hypoglycemia. 

It is felt that the beta cell in these two species is 
homologous to that in other vertebrates and produces a hy- 
poglycemic factor. Eumeces’ glucagon sensitivity, and 
the hypoglycemia resulting from removal of its alpha- 
cell-rich pancreas suggests its great dependence upon a 
pancreatic alpha-cell factor to maintain a normal blood 
sugar, i.e., this hypoglycemia is a manifestation of gluca- 
gon lack. Taricha is insensitive to glucagon and relies 
upon an extrapancreatic, pituitary-independent, hyper- 
glycemic factor which, in the absence of beta cells (insulin) 
is very potent in its action. The data suggest the inter- 
renal tissue as the source of this factor. It is concluded 
that the data support the hypothesis set forth at the be- 
ginning of the study. 

Microfilm $2.00; Xerox $5.40. 110 pages. 
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ANTHROPOLOGY 


LAMAS AND LAYMEN: A HISTORICO- FUNCTIONAL 
STUDY OF THE SECULAR INTEGRATION OF 
MONASTERY AND COMMUNITY 


(L. C. Card No. Mic 58-3286) 


Beatrice Diamond Miller, Ph.D. 
University of Washington, 1958 ~ 


Most functionalist studies in anthropology have dealt 
with aspects of social structure - primarily kinship - in 
primitive societies. The societies with which this work is 
concerned are not primitive. They are representative of 
one of the major cultural patterns in Asia, having in com- 
mon the religion known as Tibetan Buddhism and its secu- 
lar manifestations. The purpose of this study has been to 
investigate the functional or integrative significance of the 
Lamaist monasteries in Tibet, Sikkim, Bhutan and the 
Darjeeling District of India. The nature of the problem 
demands a fusion of the techniques of the historical and 
functional approaches of modern anthropology. 
| The first part examines the historical and functional 

role of the monastic institution at the State level and as 
the carrier of the “Great Tradition.” The second part re- 
turns to each of the specific areas to examine the monas- 
tery’s integrative role in terms of individual local com- 
munities, or the “Little Tradition.” The Tibetan situation 
is used as acontrol. The other situations in the border 
areas are compared with that of Tibet and with each other 
in the attempt to discover the common - or core - function 
of the institution. The data were obtained through both 
documentary and field research. The latter consisted of 
twenty months in the Darjeeling District and in Sikkim 
under the auspices of the Ford Foundation, Board on Over- 
seas Training and Research. | 

In effect, the study presents what might be called the 
other side of acculturation. The border peoples and cul- 
tures have been exposed to two major cultural foci. Con- 
trary to the usual acculturative situations, in the areas of 
this study, the dominant culture to which the indigenous 
groups have been exposed is largely non-Western. Along 
the eastern borders of Tibet the dominant culture has been 
that of the Chinese. Along the southern fringes of the 
Himalayas with which this study has been most intimately 
concerned, the dominant patterns are those of Hinduism in 
both its Indian and Nepalese forms. In most cases this 
dominance has been established at ‘zast in the political 
and economic spheres. 

In Nepal and originally in the Darjeeling District and 
other areas of contact, there have been tendencies toward 
the adoption of Hindu patterns. However, the factor of the 
Lamaist religion and its constantly reenforced links with 
Tibetan cultural patterns introduces a constraining force 
against the more usual patterns of acculturation. Despite 
the fact of increased contact between the peoples of the 
Himalayan foothills and the dominant Nepali and Indian 
groups, the lines are sharply drawn between the two sets 
of “Great Traditions,” i.e., Hinduism and Tibetan Buddhism. 
The local Lamaist communities have become increasingly 
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oriented, even in terms of non-religious aspects of their 
culture, toward the cultural tradition represented by the 
religion. Even where the original religious bases seem 
to have been minimized, the religion and its visible ap- 
purtenances become the symbols of cultural unity and of 
“nationality.” Rather than itself succumbing to, or re- 
flecting, new and alien patterns, the religious institution 
here becomes both the epitome of cultural resistance to 
the acculturative forces of the dominant patterns and the 
effective agent in the continuing process of “Tibetaniza- 
tion.” Microfilm $4.90; Xerox $16.40. 382 pages. 


SOME ASPECTS OF CULTURE AND PERSONALITY 
IN A LEBANESE MARONITE VILLAGE 


(L. C. Card No. Mic 58-3383) 


Herbert H. Williams, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: A, Irving Hallowell 


The dissertation consists of an analysis and interpre- 
tation of culture and personality in the Maronite Christian 
village of Hadchite in the northern Lebanese mountains. 

The data on which the study is based are an ethno- 
graphic survey of the village, recorded in field notes com- 
piled by R. Kepler Lewis, the anthropologist who con- 
ducted that part of the field work; fifty-nine Rorschach 
records taken in the village by the author and his wife; 
and seven psychologically-oriented autobiographies of 
three male, and four female, adult villagers. 

This material is presented in the following ways: An 
ethnographic sketch provides background for the psycho- 
logical material; the Rorschach records are analyzed both 
quantitatively and qualitatively and interpreted; the auto- 
biographies are presented by a combination of extensive 
verbatim quotations and interpretative summaries. In- 
cluded with each autobiography is the Rorschach protocol 
of the subject along with an analysis thereof. 

Conclusions are presented separately for the Rorschach 
test results and the personal documents. A short summary 
of conclusions forms the final chapter. The Rorschach re- 
sults are compared with those from similar cross-cultural 
studies of other groups. A special discussion of the testing 
Situation in relation to culture and personality is included. 

Conclusions reached are in terms of hypotheses about 
the structure of Hadchite character and personality. The 
relationships of the people to their social and physical en- 
vironments is thought to be an unharmonious one. Their 
sense of personal inadequacy is set forth. Interpersonal 
relationships are considered and described as precarious 
and ill defined with needs for dependency paramount in the 
Subjects’ strivings for adjustment. Conclusions from the 
Rorschach results and from the analysis of the autobiogra- 
phies closely parallel each other. 

Microfilm $3.35; Xerox $11.40. 258 pages. 
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ASTRONOMY 


ON WIDE-BAND TWO-ELEMENT 
INTERFEROMETERS FOR RADIO ASTRONOMY 


(L. C. Card No. Mic 58-3605) 


Samuel Joseph Goldstein, Jr., Ph.D. 
Stanford University, 1958 


Three kinds of two-element radio interferometers are 
analyzed by means ofcorrelation functions. In one kind the 
signals intercepted by separated antennas are multiplied 
together; in the second theyare added and then detected; 
and in the third they are first detected and then multiplied. 
Instruments of these kinds have been used to locate dis- 
crete sources and solar disturbances and to measure their 
angular dimensions. Such instruments have had ratios of 
bandwidth to center frequency of about 1% or less. 





The correlation function analysis shows a number of 
advantages in two-element interferometers with much 
wider passbands. Wide-band instruments can resolve two 
or more point sources without the aid of highly directive 
or movable primary antennas, and under many circum- 
stances they are more sensitive. 

A new wide-band adding interferometer is described 
that has a 28 mc bandwidth at a center frequency of 125 
mc. It uses two rhombic antennas spaced 1000 meters on 
an east-west line and is designed to make rapid measure- 
ments of the hour angle of solar disturbances. The meas- 
ured performance of the wide-band interferometer is in 
good agreement with the theory. Records of several solar 
bursts are presented which yield information on the angu- 
lar extent of the emitting regions. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


BACTERIOLOGY 


DISSEMINATION OF HERPES SIMPLEX VIRUS 
IN THE PREGNANT RABBIT 


(L. C. Card No. Mic 58-3860) 


Joseph Z. Biegeleisen, Jr., Ph.D. 
The University of Oklahoma, 1958 


Major Professor: L. Vernon Scott 


Evidence has been presented in the literature which 
suggests that the hematogenous dissemination of herpes 
Simplex virus may be important in the pathogenesis of 
diseases caused by this virus. This agent has been iso- 
lated from organs of newborn human beings who have suf - 
fered fatal herpes simplex virus infections. These reports 
have led to studies on the dissemination of this virus in 
the pregnant rabbit. 

A regularly occurring viremia was demonstrated in 16 
herpes simplex virus infected rabbits by inoculation of 
blood specimens on the chorioallantoic membranes of em- 
bryonated hen’s eggs (CAM). The virus was recovered 
from these specimens as early as 24 hours and as long as 
180 hours after the experimental corneal inoculation of 
each rabbit. To prove that the animals had been infected 
this virus was demonstrated in ocular washings obtained 
48 hours after experimental inoculation. The virus was 
not noted in ocular specimens from the uninfected eyes. 
Typical herpetic lesions were seen on CAM which had been 
inoculated with organ homogenates (brain, heart, heart’s 
blood, kidney, liver, lungs and spleen) from six rabbits 
which died of herpetic encephalitis. 

Eleven pregnant rabbits were infected on the cornea 





with the herpes virus. The virus was demonstrated in 
homogenates of fetuses from each rabbit by the CAM in- 
oculation method. Areas of specific fluorescence were ob- 
served microscopically in fluorescein isocyanate labelled 
antiserum stained sections of tissue from the fetuses of 
each of the herpes simplex virus infected pregnant rab- 
bits. This substantiated the demonstration of the virus in 
the fetal homogenates. The presence of typical herpetic 
inclusion bodies and multinucleated cells in hematoxylin 
and eosin stained sections demonstrated that the foci of 
infection existed in these tissues. These sections had been 
stained with fluorescein-conjugated antiserum and later 
with hematoxylin and eosin. 

The specificity of the fluorescent antibody reaction was 
demonstrated by the fact that no areas of specific fluores- 
cence were observed either in treated sections of unin- 
fected rabbit fetus and mouse brain or in uninfected and 
vaccinia virus infected CAM. Areas of specific antigen- 
antibody (labelled) complexes were observed in sections of 
herpes simplex virus infected mouse brain and CAM. 

The infectivity for CAM of the virus isolated from the 
blood and fetuses of the infected rabbits was reduced in 
the presence of specific immune serum. Thus, the iden- 
tity of the isolated virus was established as herpes sim- 
plex. Microfilm $2.00; Xerox $4.20. 80 pages. 
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THE EFFECT OF HYPOTHYROIDISM 
ON THE NATIVE RESISTANCE OF RABBITS 
TO TUBERCULOSIS 


(L. C. Card No. Mic 58-3306) 


Robert G. Blaker, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Max B, Lurie, M.D. 


Introduction 


It has been found by previous workers that hyperthyroid- 
ism increases the resistance of rabbits to tuberculosis, 
whether this state is induced before or after the animals 
are infected. The object of the present study was to deter- 
mine if a negative thyroid hormone balance would, con- 
versely, cause a reduction in resistance. In the course of 
these studies associated changes in the host were also ana- 
lysed, in an attempt to clarify the mechanisms which might 
be involved. 


Materials and Methods 


To minimize biological variation as much as possible, 
several highly inbred races of rabbits were used, including 
relatively high, intermediate, and low levels of native re- 
sistance to tuberculosis. 

Hypothyroidism was induced 1) by means of surgical 
thyroidectomy and 2) by treatment with the goitrogen 
propyl thiouracil; hyperthyroidism was induced by treat- 
ment with levo-triiodothyronine. 

Infection was accomplished via the quantitative air- 
borne route, using an aerosol of H37Rv human-type Myco- 
bacterium tuberculosis. 

Non-specific inflammatory irritability was tested by in- 
jecting small doses of turpentine intracutaneously. 

Tuberculin sensitivity was measured quantitatively by 
weekly injections of “Old Tuberculin”. 

The type of caseation developed was determined by the 
intravenous injection of a solution of trypan blue. 

Non-specific calorigenesis was studied using 2,4- 
dinitrophenol. 

Non-specific antibody studies were performed using 
bovine serum albumin as the antigenic stimulus, measured 
by standard precipitin techniques; both primary and sec- 
ondary responses were studied. 





Results 


Hypothyroidism reduced the resistance to tuberculosis 
of all races of rabbits studied, whether induced by thyroid- 
ectomy or propyl thiouracil; in all respects the reduction 
was manifested in the reverse manner of the changes ob- 
served in hyperthyroid animals. Three basic alterations 
in the host-parasite relationship were observed: 

1) The ratio of tubercles-generated/bacilli inhaled was 
increased; 

2) The progression of the disease in individual lesions 
was enhanced, as evidenced by more advanced caseation 
necrosis; 

3) The bacilli proliferated more freely, both intracel- 
lularly and extracellularly, within the tubercles. 

Incidental studies yielded the following information: 

1) Non-specific inflammatory irritability was reduced 
by hypothyroidism; 





2) Tuberculin sensitivity was suppressed, in spite of 
the increase in bacillary population, probably as a reflec- 
tion of the preceding observation; 

3) Dinitrophenol elevated the basal metabolic rates of 
rabbits, as do the thyroid hormones, but it lowered re- 
sistance. Calorigenesis per se, therefore, can not be re- 
sponsible for the protective effect of the hyperthyroid 
state; 

4) Untreated rabbits respond to a tuberculous infection 
with a small but significant degree of hypertrophy of the 
thyroid gland; 

5) The antibody response of hyperthyroid rabbits was 
inconsistent - in one group of animals a pronounced ac- 
celeration and elevation of antibody formation was ob- 
served, but in another group these did not occur; on the 
other hand, thyroidectomy caused a consistent and signifi- 
cant retardation and depression of antibody formation. 


Conclusions 


Hypothyroid rabbits are less resistant to tuberculosis 
than normal animals of the same genetic constitution. The 
alterations in the host-parasite relationship are in every 
respect the opposite of those seen in hyperthyroid rabbits, 
and parallel the differences observed between natively re- 
sistant and natively susceptible rabbits. 

The mechanisms whereby the resistance of rabbits to 
tuberculosis fluctuate in response to alterations in the 
amount of circulating thyroid hormones available to them 
remain to be established. Changes observed in the host- 
parasite relationship suggest that the underlying mecha- 
nisms reflect the alterations of physiological activity on 
the cellular level, as regulated by the thyroid gland. Ex- 
periments on this phase of the problem are continuing in 
this laboratory. Microfilm $2.00; Xerox $3.00. 44 pages. 


ANTIGENIC SUBSTANCES IN SERUMS 
FROM EXPERIMENTAL ANIMALS 
INFECTED WITH TUBERCULOSIS 


(L. C. Card No. Mic 58-3410) 


Edwin Vernon Buehler, Ph.D. 
The Ohio State University, 1958 


During the course of investigations in this laboratory, 
it has been noted that human erythrocytes treated with ex- 
tracts from BCG fail to demonstrate hemo-sensitizing an- 
tigens by direct tests (hemolysis or hemagglutination) with 
specific antiserums. Their presence on the erythrocytes, 
however, was detected by adsorption experiments. Fur- 
thermore, a marked difference was observed in the sus- 
ceptibilities of O.T.-sensitized human and sheep erythro- 
cytes to hemolysis when tested with the same antiserums 
in the presence of guinea pig complement. 

These findings prompted further studies on the anti- 
genic modifications demonstrated by treated sheep eryth- 
rocytes, with particular reference to their immunogenicity. 
Rabbit erythrocytes were subjected to similar experi- 
mentation, 

A corollary investigation.was initiated to determine 
whether the specificities of tuberculin-treated erythro- 
cytes, as demonstrated with antimycobacterial serums, 
comprise the total antigenic modification of these redcells, 
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or whether additional changes, not readily measured, are 
created by the adsorption of tuberculin products to the 
erythrocyte surface. The obvious need for another type of 
modified erythrocyte for purposes of comparison resulted 
in the selection of the trypsinized human erythrocyte. The 
proper enzymic treatment of these red cells results ina 
detectable antigenic alteration of the erythrocyte surface. 

The results of the study with the two types of modified 
erythrocytes suggested a method by which antigenic poly- 
saccharides, possibly contained in anti-mycobacterial 
serums, might be demonstrated. Selected antiserums 
from rabbits injected with mycobacteria were incorporated 
in an adjuvant, free of tubercle bacilli, and introduced into 
normal animals. These antiserums, in turn, were ex- 
amined for reactivity with O.T.-sensitized sheep erythro- 
cytes, with trypsinized human erythrocytes, and with both 
modified test erythrocytes after adsorption procedures. 

The results revealed that antibodies are produced to 
erythrocyte-adsorbable components of Old Tuberculin 
(O.T.) by the injection of rabbits with treated sheep or rab- 
bit erythrocytes. Although the specificities of these two 
erythrocyte antigens are similar, as shown by cross- 
adsorption studies, the quantity of antibody produced in 
response to each varies in rate and extent. The phenome- 
non may be attributable to a stimulatory effect of the 
erythrocyte “schlepper.” The trypsinized red blood cell 
was agglutinated but to low titers only by all the normal 
and immune serums tested, while the O.T.-sensitized 
sheep erythrocyte reacted only with the immune systems. 

Injection of adjuvant, or normal serum in adjuvant, 
stimulated the production of serum antibodies in rabbits to 
O.T.-treated erythrocytes. These substances are re- 
movable by adsorption with either O.T.-sensitized erythro- 
cytes or with trypsinized human erythrocytes, which 
strongly suggests a common antigenic component for both 
types of modified red cells. 

Rabbits receiving antiserums from animals injected 
with viable Mycobacterium bovis or with BCG demonstrated 
a heightened response to the O.T.-sensitized red cell which 
could not be removed by adsorption with the enzyme- 
modified human erythrocyte. The antigenicity of these 
serums was unaltered by adsorption with O.T.-sensitized 
sheep erythrocytes prior to injection into normal rabbits. 
These results indicate that these serums contain antigenic 
substances, presumably polysaccharide, which are identi- 
cal with or similar to adsorbable components in Old 
Tuberculin. 

Similar procedures employing serums from animals in- 
jected with non-viable and saprophytic species of myco- 
bacteria produced results comparable to the injection of 
normal serums. Microfilm $2.00; Xerox $4.40. 82 pages. 





PRODUCTION OF AUTO-TISSUE ANTIBODIES 
IN TUBERCULOUS RABBITS 


(L. C. Card No. Mic 58-3411) 
Robert Guthrie Burrell, Ph.D. 
The Ohio State University, 1958 


Auto-tissue antibodies have been demonstrated to exist 
in rabbits with experimental tuberculosis. Similar sub- 
stances also could be produced by injections of infected 





lung suspensions, by normal lung suspension in Freund’s 
adjuvant, as well as by injections of virulent tubercle 
bacilli. 

Differences in rate and extent of antibody production 
were related to the quantity of antigen introduced, the 
route of injection, and the use of adjuvant. It would appear 
that the presence of tubercle bacilli, either living or dead, 
is necessary for the production of these substances. Al- 
though the test sera contained antibodies reactive with 
other organ antigens, adsorption with an acetone-extracted 
kidney sediment completely removed all of the common 
antibodies, leaving those singularly specific for lung. Ad- 
sorption with dried tubercle bacilli removed only tubercu- 
lous antibodies, whereas sera adsorbed with lung sediment 
retained their tuberculous reactivity. 

Injection of immune sera, both non-adsorbed and se- 
lectively adsorbed, into normal rabbits followed by an in- 
fective dose of virulent tubercle bacilli was found to alter 
the course of the tuberculous disease. A miliary type of 
disease was produced by pre-treatment with these sera, 
whereas classical advanced tuberculosis was produced 
when normal sera were substituted for the immune sera 
in the experimental procedure. 

Microfilm $2.00; Xerox $4.20. 80 pages. 


A STUDY OF HYDROGEN SULFIDE PRODUCTION 
BY VARIOUS MEMBERS OF 
THE ENTEROBACTERIACEAE 


(L. C. Card No. Mic 58-2417) 


- Frederick John Butt, Ph.D. 
Michigan State University, 1955 





It is the purpose of this thesis to learn more about the 
production of hydrogen sulfide by various members of the 
Enterobacteriaceae, and to evaluate the usefulness of hy- 
drogen sulfide production as a biochemical characteristic 
for the identification of these bacteria. Since synthetic 
media and analytical methods are necessary in this work, 
it also becomes necessary to understand more about the 
physiological processes of these organisms. 

The production of hydrogen sulfide has for many years 
been a key characteristic for the identification of the 
Enterobacteriaceae. While this student was working on 
his master’s thesis, developing a medium and method for 
the rapid identification of the enteric bacteria, it was found 
by digressing from the conventional methods that hydro- 
gen sulfide production became quite variable. That is, 
enteric bacteria, which according to classification keys 
are not supposed to be capable of producing hydrogen sul- 
fide, did produce this gas under certain conditions. 

The research was divided into three parts: first, to 
adopt an analytical method which detects even a minute 
quantity of hydrogen sulfide; secondly, to determine the 
amount of hydrogen sulfide produced by certain enteric 
bacteria from various sulfur sources when incorporated 
into a synthetic medium; thirdly, to utilize the in- 
formation found in formulating a medium which might 
be of some practical value in the differentiation of 
these bacteria. 

A system able to detect 1 ppm of hydrogen sulfide pro- 
duced by bacteria m a medium has been described. The 
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data indicate that both Salmonella typhimurium and Shigella 
sonnei produce hydrogen sulfide from cysteine. 

Studies were made showing a possible adaptive enzyme 
system present for the production of hydrogen sulfide from 
cysteine. No co-factors seem to be necessary for the initi- 
ation of such a system. 

Nine sulfur-containing compounds were each incor- 
porated singly into experimental synthetic media and tested 
with S. typhimurium and S. sonnei for hydrogen sulfide 
production. Only one of the nine, sodium sulfite, could be 
used as a differentiating agent between the two test or- 
ganisms. 

An experimental medium has been formulated to dif- 
ferentiate various members of the Enterobacteriaceae on 
the basis of hydrogen sulfide production, This medium 
employs sodium sulfite as the sulfur source and a bismuth- 
iron indicator for the detection of hydrogen sulfide pro- 
duction. Microfilm $2.00; Xerox $3.80. 68 pages. 




















NITROGEN TRANSFORMATION AND LOSSES IN 
WALLA WALLA SILT LOAM SOIL AS 
INFLUENCED BY WHEAT STRAW 
AND NITROGENOUS FERTILIZERS 


(L. C. Card No. Mic 58-3803) 


Purna Chandra, Ph.D. 
Oregon State College, 1958 


Major Professor: W. B. Bollen 


Intensive laboratory investigations using Walla Walla 
silt loam soil from the Pendleton Branch Experiment Sta- 
tion in Eastern Oregon, were performed with the following 
objectives: (1) to determine the effect of amount of wheat 
straw and nitrogenous fertilizers on transformations and | 
losses of nitrogen, (2) to determine the effect of amounts 
of wheat straw and nitrogenous fertilizers on the rate of 
straw decomposition and (3) to determine the effect of 
water soluble and water insoluble fractions of wheat straw 
on nitrogen transformations and losses. 

Chemical, physical and microbiological properties of 
the soil were determined before the experiments were 
started. Elmar wheat straw ground to pass a 60-mesh 
sieve was used at 0, 5 and 10 T/A, and NH,OH, NH, NOs 
and Ca(NOs3)2 at 0, 100, 200 and 400 ppm nitrogen. Soil 
moisture was maintained at 50 per cent water-holding ca- 
pacity and incubation was at 28°+1°C. The treated soils 
were analyzed at 0, 7, 14 and 28 days for ammonium, 
nitrite, nitrate and total nitrogen. Soluble and insoluble 
fractions of straw were obtained by cold water extraction. 
Soil respiration studies were made by determining cumula- 
tive COz evolution at the end of 21, 42 and 84 hours and 14 
and 28 days. 

In the absence of wheat straw, nitrification of NH,OH 
was greater, although not proportionally so, with higher 
treatments, being 64 per cent, 44 per cent, and 36 per cent 
respectively at the end of 28 days with 100, 200 and 400 
ppm nitrogen. Almost one-half of the NOs-N disappeared 
in 7 days from NH,NO; additions without straw. Total 
nitrogen decreased accordingly. Although these denitrifi- 
cation losses continued during 28 days, nitrates increased 
from 7 and 14 days. Nitrification and denitrification thus 





proceeded simultaneously. With Ca(NOs3)2 even greater 
losses of nitrate occurred than with NH4NO3 and con- 
tinued, although at decreasing rates for 28 days. 

Straw at 10 T/A decreased nitrate accumulation from 
all sources and rates of added nitrogen. Losses in total 
nitrogen were prevented only with NH4OH at lower rates 
of treatment. Treatments with straw at 5 T/A produced 
Similar effects. Extensive denitrification losses, as indi- 
cated by decrease in total nitrogen, occurred with all 
treatments adding NO3-N, but were greater with NHsNOs. 

Apparently 50 per cent of wheat straw at 5 T/A with- 
out nitrogen additions decomposed in 28 days; at 10 T/A 
the decomposition was only 36 per cent. All sources of 
nitrogen slightly decreased the COe2 evolution from straw 
at 10 T/A. The whole wheat straw, C:N ratio 123:1, con- 
tained 310 ppm cold-water soluble carbon, which was much 
more readily decomposible than the extracted straw which 
had a C:N ratio 113:1. This suggests that C:N ratio does 
not necessarily predict the rate of microbial decomposi- 
tion. Carbon levels of organic addition should be defined 
in terms of its availability rather than total amount 
present, 

QCOz values provide comparative indices of rates of 
COz production from organic materials at different time 
intervals during the decomposition. 

Apparent depression of nitrification of NH4OH by whole 
straw appeared due largely to assimilation of NH,-N and/ 
or by the water soluble fraction of the wheat straw. Cold 
water insoluble as well as water-soluble fractions pro- 
moted nitrogen fixation, even in the presence of added 
nitrogen fertilizers. The increases in total nitrogen ob- 
served in this experiment with wheat straw at 5 T/A and 
the corresponding water soluble and insoluble fractions 
are in sharp contrast with decreases obtained in the first 
experiments with whole straw; conditions of the experi- 
ments were identical except that a new sample of the same 
soil from the previous location was collected in summer 
and could have had more active nitrogen fixing flora. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


ESSENTIAL GROWTH FACTORS AND HITHERTO 
UNRECOGNIZED SUPPLEMENTARY GROWTH 
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(L. C. Card No. Mic 58-3327) 


Mary Catherine Glick, Ph.D. 
University of Pennsylvania, 1958 








Supervisor: Paul Gyorgy, M.D. 


Lactobacillus bifidus var. pennsylvanicus, a mutant re- 
quiring human milk or, more specifically, N-acetyl-D- 
glucosamine-containing saccharides for growth, was iso- 
lated by Gyorgy, et al (Am. J. Dis. Child., 84, 484 & 85, 
632, 1953) while studying the effect of human milk on the 
intestinal flora of infants. Since then the mutant has been 
the subject of intensive investigation regarding the nature 
of its growth requirements both in vitro and in vivo. 

The dissertation, in four sections, presented studies on 
ithe chemical nature of the essential growth factor and led 
to the isolation and identification of a new supplementary 
growth factor for this organism. 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





BACTERIOLOGY 637 





Section I dealt with the essential growth factor as pres- 
ent in the acidic oligosaccharide portions of dialyzable and 
non-dialyzable fractions of skimmed human milk. Chroma- 
tography of the dialyzable fractions on Dowex 1 (formate) 
revealed five neuraminic acid-containing saccharides 
hitherto undescribed. N-acetylneuraminic acid was iso- 
lated from the non-dialyzable fractions and the products 
formed by alkaline degradation were identified. Thus 
Gottschalk’s (Nature, 176, 881, 1955) proposed structure of 
N-acetylneuraminic acid as an aldol condensation product 
of pyruvic acid and an N-acetyl-hexosamine was confirmed 
with the isolation of N-acetyl-D-glucosamine and 2,4- 
dinitrophenylhydrazone of pyruvic acid in crystalline form. 

Section II dealt with the preparation of 2-deoxy-2-N- 
acetylamino sugars as essential growth factors for L. 
bifidus var. pennsylvanicus. N-acetylamino sugars were 
prepared from lactose, melibiose and cellobiose. A growth 
factor which had a microbiological unit in 1 mg of impure 
fraction was prepared from lactulose. This procedure in- 
volved the preparation of lactulose by treatment of lactose 
with alkali, which after partial purification, was aminated 
with liquid ammonia to give the 2-deoxy-2-amino deriva- 
tive. The amino sugar was purified chromatographically 
with Dowex 50 H* and subsequently N-acetylated with 
acetic anhydride to give the N-acetylamino sugar. This 
procedure as applied to melibiose gave a partially purified 
1,6- X<-D-galactopyranosyl-N-acetyl-D-glucosamine. 

A crude lactulose product, formed by treatment of lac- 
tose with alkali is available commercially for the addition 
to infant formulae. Petuely (Oster. Z. Kinderhk., 79, 174, 
180, 1957) has reported this product to promote the growth 
of L. bifidus in the intestinal tract of infants. Gyorgy (un- 
published observations) found this product did not serve as 
an essential growth factor for L. bifidus var. pennsylvani- 
cus in vitro. He found, however, that one preparation en- 
hanced the growth of this organism. 

Section III was the consideration of this supplementary 
growth effect. Many lactulose mixtures were prepared and 
found inactive as supplementary factor. Attempts to acti- 
vate these fractions were mostly unsuccessful; however, 
in a few experiments activity was produced at elevated 
temperatures. Lactulose as isolated from the commercial 
product, reductone, N-glycosides and aci-reductones pos- 
sessed no supplementary growth promoting effect. A 
crystalline compound, m.p. 78°-80°C, was isolated during 
studies on the aci-reductones. The ultraviolet spectrum 
revealed a maximum absorption between 278-280 mu. The 
infrared spectrum gave an indication of the presence of a 
partially aromatized enolic compound. Colorimetric and 
chromatographic analyses were performed. 

Section IV dealt with the isolation of the supplementary 
factor which was present in the one crude commercial 
lactulose preparation. A crystalline compound was ob- 
tained which possessed supplementary growth promoting 
effect in 0.01 yg. On the basis of the m.p., ultraviolet and 
infrared spectra and the elementary analysis, these crys- 
tals were identified as 2-methyl-1,4-naphthoquinone 
(menadione). A microbiological assay was presented for 
the K vitamins. Of the compounds examined, the specificity 
of the assay was limited to Ki, Ks, Synkavite and 1,4- 
naphthoquinone. Statistical analysis of the assay verified 
the validity of the method. A supplementary growth effect 
was demonstrated in ether extracts of skimmed human 
milk, and L. bifidus strain Jackson and var. pennsylvanicus. 

~~ Microfilm $2.00; Xerox $5.60. 111 pages. 





























THE EFFECT OF HYPERTHYROIDISM ON 
NATIVE RESISTANCE TO TUBERCULOSIS 


(L. C. Card No. Mic 58-3356) 


Richard 8S. Levy, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Max B, Lurie 


Studies of various lines of genetically inbred rabbits 
have shown marked diversity in the natural resistance of 
these different families to the inception and progression 
of experimental tuberculosis. An analysis of these differ- 
ences in natively resistant and susceptible animals has 
shown a distinct difference in the innate ability of the 
mononuclear phagocytes to inhibit the intracellular multi- 
plication of the tubercle bacilli. Effective acquired im- 
munity of these same phagocytes is associated with an 
enhancement of this inhibitory capacity as well as an in- 
crement in nonspecific physiologic activities. Since thy- 
roid hormone controls many cellular physiologic activi- 
ties, it seemed that natural resistance might well benefit 
from induction of a hyperthyroid state. This was attained 
by giving intramuscular injections of L-triiodothyronine 
or L-thyroxine to different inbred families of rabbits. 

Control and thyroid treated animals were exposed to 
quantitative airborne inhalation of human type tubercle 
bacilli. By this technique, a ratio of the number of bacilli 
inhaled to the number of gross primary tubercles formed 
was obtained. An increase in resistance of the hyper- 
thyroid animals was observed by an increment in the ratio 
of bacilli inhaled per tubercle formed in comparison to 
untreated littermate controls. In some experiments, lungs, 
draining lymph nodes and spleens were quantitatively cul- 
tured at different intervals of time after infection as a 
measure of the viability and multiplication of the bacillary 
population. Histologic studies were also carried out. 

Twelve rabbits known to be of intermediate resistance 
to tuberculosis were treated for several weeks with 
triiodothyronine causing a 30 per cent rise in their BMR. 
Quantitative cultivation of their lungs at several intervals 
after infection showed a two to forty-fold suppression of 
bacillary growth in comparison to control littermates. 
This suppression was evident as early as one day after in- 
fection. Correspondingly, the lesions in the hyperthyroid 
animals at thirty days were either completely absent or 
markedly suppressed. Moreover, the transport of bacilli 
from the lungs to the draining lymph nodes was much 
greater in thyroid treated than in control animals. 

Rabbits of intermediate resistance, already infected 
with tuberculosis for a period of three weeks prior to 
initiation of triiodothyronine treatment, also showed a 
marked increment in their resistance once treatment was 
started. There was a two to three-fold reduction in their 
residual tubercles. Curiously enough, highly resistant or 
susceptible animals showed only slight evidence of in- 
creased resistance to tuberculosis when treated with 
triiodothyronine. 

It was found that thyroxine also exerted a beneficial in- 
fluence on resistance to tuberculosis in rabbits of inter- 
mediate resistance. The results, however, while highly 
significant, were not as striking as those attained with 
triiodothyronine. In all instances wherever triiodothyro- 
nine or thyroxine caused a marked suppression in the ex- 
tent of tuberculous lesions and their bacillary populations, 
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there was a noticeable diminution in the tuberculin reac- 
tion. This reduction was most likely due to a lack of anti- 
genic stimulus because of the reduced bacterial population. 
Marked histological changes were also apparent in the 
tuberculous lesions when thyroid treatment was successful. 
The size of the tubercles were reduced and they were com- 
posed chiefly of mature epitheliod cells. Caseation of 
these tubercles was minimal and few acid-fast bacilli 
could be found in comparison to those of control animals. 
The mechanism whereby the thyroid hormones increase 
the resistance of certain genetic strains of rabbits is not 
known. There is no evidence to indicate that thyroid hor- 
mone has tuberculostatic or tuberculocidal activity either 
in vitro or vivo. It is felt that a possible nonspecific in- 
crement in cellular physiologic activity may be the gen- 
eral mechanism whereby resistance is benefited. However, 
no conclusive proof of this is available at this time. 
Microfilm $2.00; Xerox $3.00. 53 pages. 


ACTION OF SWISS CHEESE STARTER BACTERIA 
ON MILK FROM SILAGE-FED COWS 
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Various investigators and many makers of Swiss cheese 
have raised questions concerning the ability of milk from 
cows fed grass silage to support acid development by the 
starter bacteria at the same rate as normal milk. This 
work was designed to study the rate of acid development by 
Lactobacillus bulgaricus, Lactobacillus lactis and Strepto- 
coccus thermophilus in milk from cows fed corn Silage and 
grass Silage and some of the factors responsible for their 
inhibition in milk heated at 55°C for 30 minutes. 

A standard activity test was developed for comparison 
of milks from different sources as culture media for Swiss 
cheese starter bacteria. The starter activity was ex- 
pressed as the developed titratable acidity by a standard 
inoculum after 6 hours of incubation at 48°C. 

The milk samples tested by activity test were heated 
at 55°C for 30 minutes. This heat treatment of milk sam- 
ples was intended to simulate the heat treatment employed 
in cheesemaking. 

A comparison of acid production by starter bacteria 
was made in pooled milk from a number of sources, in 
milk from cows fed corn silage and in milk from cows fed 
grass Silage. Along with the samples to be tested, starter 
bacteria were inoculated into autoclaved reconstituted 
milk, which served as a base for evaluation of the activity 
of the cultures. 

Milk from cows fed grass silage was almost as good 
for acid production as pooled milk from a number of 
sources, and milk from cows fed corn silage was slightly 
better than milk from cows fed grass silage. 

No relationship was observed between proteose- 
peptone nitrogen content of milks from cows fed corn 
Silage and grass Silage and their ability to support acid 
production by starter bacteria. 

Milk heated at 55°C for 30 minutes in a manner simu- 














lating the heat treatment employed in cheesemaking re- 
sulted in a poor culture medium for starter bacteria. 
However, they were greatly stimulated in milk heated at 
75-80°C for 20 minutes. Inhibition of starter bacteria in 
milk heated at 55°C could be caused by inhibitory sub- 
stances left in milk or by the inadequacy of such milk as 
a culture medium. 

Milk or whey heated at 55°C was supplemented with 
certain additives to duplicate certain stimulatory, heat- 
induced changes in milk. 

The addition of cysteine and glutathione was intended 
to furnish free sulfhydryl groups lacking in milk heated at 
55°C. Cysteine was stimulatory to starter bacteria in 
varying degrees. Autoclaved glutathione stimulated Lacto- 
bacillus bulgaricus but not other starter bacteria. 

Milk heated at 55°C was supplemented with casein, whey 
protein, and a mixture of casein and whey protein that 
were heated at 80°C for 20 minutes. Heated casein alone 
had no stimulatory effect on any of the starter bacteria. 
The addition of heated whey protein was intended to aug- 
ment free sulfhydryl groups and denatured albumin made 
available by heat treatment at 80°C. Heated whey protein 
had a marked stimulatory effect on starter bacteria. How- 
ever, a heated mixture of casein and whey protein had a 
still greater stimulatory effect on acid production by the 
starter bacteria. 

Acid production by starter bacteria in whey supple- 
mented with heated mixture of casein and whey protein was 
greater than in whey with heated whey protein alone. 

Inhibitory substances left in milk may be partially re- 
sponsible for the inhibition of some of the starter bac- 
teria, but the nutritional inadequacy of milk, particularly 
the lack of free sulfhydryl groups and/or denatured al- 
bumin or so-called casein-whey protein complex appears 
to be a major factor in the failure of starter bacteria to 
grow and produce appreciable amounts of acid in milk 
heated at 55°C for 30 minutes. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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This study is the first part of a projected series of 
studies emphasizing quantitative systems in the investiga- 
tion of the tubercle bacillus-mononuclear phagocyte rela- 
tionship. The lack of accord in the literature concerning 
this relationship suggests that none of the experimental 
methods used is completely suitable for quantitative studies 
of the role of the mononuclear phagocyte in acquired re- 
sistance to tuberculosis. Some factors which would be de- 
sirable in such a system would include: (a) means of quan- 
titation, preferably, in the case of bacilli, by viable counts; 
(b) an in vitro cell culture method in which no degenera- 
tion of cells takes place over the experimental period; 
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(c) parallel in vivo challenge experiments in the living 

animal. 
An ideal quantitative system embodying these factors 

would include the following: 

A. Collection of mononuclear phagocytes from normal and 
vaccinated animals 

B. Counting such mononuclear phagocytes 

C. Infection of phagocytes with known numbers of tubercle 
bacilli 

D. Culture of mononuclear phagocytes with no significant 

- degeneration and no extracellular multiplication of 

bacilli 

E. Sampling of cultures and quantitation of mononuclear 
cells and bacilli early in the incubation period 

F. Sampling of cultures and quantitation of mononuclear 
cells and bacilli after an incubation period of several 
days. 

G. Correlation of inhibition of intracellular bacillary mul- 
tiplication with an evaluation of resistance to challenge 
of animals similarly vaccinated. 





Experimental work has been directed towards the reali- 


zation of such a system and a number of factors concerning — 


it have been evaluated. These factors included dispersion 
and enumeration of tubercle bacilli, the obtaining and 
preparation of mononuclear cells for culture, culture 
methods and medium requirements of guinea pig mononu- 
clear phagocytes, removal of cells from culture vessels, 
and disruption of cultured mononuclear cells for release 
of intracellular bacilli. A number of methods in current 
use with other cell systems were shown to be inadequate 
for quantitative in vitro studies of the tubercle bacillus- 
mononuclear phagocyte relationship. The contributions of 
tissue culture methods to the knowledge of acquired re- 
sistance to tuberculosis was briefly reviewed and dis- 
cussed. 

It was suggested that quantitative studies of the tubercle 
bacillus-mononuclear phagocyte system as outlined, 
coupled with parallel in vivo studies, may provide a means 
of resolving the conflicting experimental results reported 
in the literature, and provide a useful tool for studying the 
mechanism of acquired resistance in tuberculosis. 

Microfilm $2.00; Xerox $7.20. 151 pages. 





SEROLOGIC STUDIES OF THE 
ENTEROPATHOGENIC ESCHERICHIA COLI 


(L. C. Card No. Mic 58-3452) 


Doyle Eugene Roebuck, Ph.D. 
The Ohio State University, 1958 


The enteropathogenic Escherichia coli is one of the 
etiological agents responsible for infantile diarrhea. Iden- 
tification of these organisms is possible only by using 
serological procedures whereby the O, B, and H antigens 
are determined. Of these antigens, the B would appear to 
be most useful for identification, since all enteropatho- 
genic E. coli, thus far isolated, have a B antigen. At pres- 
ent, this antigen is recognized primarily by its ability to 
produce O inagglutinability. It is doubtful whether either 
the B antigen or its antibody has been isolated. 

Since infants infected with the enteropathogenic E. Coli 








usually do not produce significant amounts of agglutinins, 
bacterial agglutination is not available for use. However, 
antibody detectable as hemagglutinins is usually present 
in sera of these patients, which is demonstrated by the use 
of red cells sensitized with bacterial preparations. The 
antigens thus far used for sensitizing erythrocytes have 
not been defined according to their specificity. Therefore, 
this work was directed to the study of extract antigens, 
both for detecting hemagglutinins and for immunizing anti- 
gens. Also bacterial cells, both O and OB, were used to 
immunize rabbits and the resulting antibody studied in 
order to compare the extract antigens and the bacterial 
cells. 

Unheated extracts and extract exposed to 100 C were 
prepared from cells of E. coli 0127,B8 and examined both 
as serologic antigens for detecting hemagglutinins in rab- 
bit and human immune sera and as immunizing agents in 
rabbits. Red cells sensitized with unheated extracts pre- 
pared by dialysis or extraction in the cold demonstrated 
hemagglutinins in immune sera as effectively as heated 
extracts. 

Sera from humans infected with strain 0127,B8 con- 
tained only hemagglutinins detectable in approximately 
equal titer by all types of extracts. Rabbit immune sera 


usually contained agglutinins to OBandO forms of bacteria 


in addition to hemagglutinins. 

Various serologic procedures, such as absorption with 
red cells sensitized with various extracts and inhibition 
tests with serologic extracts, concentrated extracts, and 
ground cell preparations, failed consistently to differen- 
tiate either hemagglutinins or agglutinins in immune rab- 
bit sera as either specific Oor B antibody. Likewise, ab- 
sorption with OB or O bacteria removed all antibody. 

Hemagglutinins in antisera to strain 0127,B8 showed 
marked cross-reactions with the extracts of 055,Bod. 

No extract or combination of extracts when used to 
sensitize red cells produced the inagglutinability in anti- 
sera characteristic of B antigen. 

Trypsin treatment of extract antigen markedly reduced 
its red cell sensitizing capacity, but not its antigenic ca- 
pacity. The enzyme also disrupted O bacterial cells but 
not OB cells. 

All extracts stimulated rabbits to produce hemagglu- 
tinins and agglutinins. Hemagglutinins measured by heated 
extracts and O agglutinins were usually present in higher 
titer than hemagglutinins for unheated extracts and OB ag- 
glutinins. Titers of the latter two types were usually ap- 
proximately the same. 

Exceptions to the above were noted in (1) antisera of 
animals immunized with stromata to which extract anti- 
gen had been adsorbed which showed an antibody response 
similar to the human antisera and (2) the reduced Oag- 
glutinins of antisera from animals immunized with trypsin- 
treated antigens. 

Microfilm $2.55; Xerox $9.00. 196 pages. 
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GROWTH OF AVIRULENT AND 
VIRULENT TUBERCLE BACILLI 


(L. C. Card No. Mic 58-3623) 


Eugene Weston Rypka, Ph.D. 
Stanford University, 1958 


The purpose of this study was to investigate further the 
hypothesis that the virulence mechanism of pathogenic 
tubercle bacilli may in part be based upon their better 
ability to grow under conditions of reduced oxygen tension 
in the host than avirulent strains. Three methods of meas- 
urement--turbidity, cellular carbon, and cellular nitrogen 
--were used to measure the growth in Dubos medium of 
avirulent, attenuated, and virulent tubercle bacilli under 
conditions of 1 and 20 volumes per cent oxygen tensions 
and at different pH values. Test periods of growth of from 
10 to 21 days were employed in this study. It was concluded 
that the best criterion for comparing the growth of different 
strains was times increase during the growth period of 
either cellular carbon or cellular nitrogen. 

The correlation between turbidity and cellular carbon 
was poor when the turbidity measurements were made di- 
rectly with the cultures. A somewhat better correlation 
was found between cellular nitrogen and turbidity when the 
latter was measured with cells resuspended in M/15 Soren- 
sen’s phosphate buffer, pH 6.8, plus 0.25 per cent Tween 
80. This procedure eliminated any error that might be in- 
troduced as a result of changes in opacity of the medium 
during growth, and it also tended to reduce the clumping of 
the cells. 

At 20 volumes per cent oxygen tension and pH 7.0 the 
virulent strains tended to grow better than the avirulent 
Strains, except H37Ra. This differential pattern of growth 
was maintained at pH 7.4 and 6.6, but the absolute growths 
at these pH levels were usually less than at pH 7.0. At 
pH 6.0, on the basis of turbidity, there were no marked dif- 
ferences between the growth of avirulent and virulent 
strains except for the bovine strain Ravenel which ap- 
parently has a lower pH optimum for growth than the other 
Strains. The same was true for cells grown in Sauton 
medium at pH 6.0. | 

At 1 volume per cent oxygen tension and pH 7.4 the 
growth of all strains after 14 days was too sparse to meas- 
ure accurately. At pH 7.0 there was a slight tendency for 
some of the virulent strains to grow better than the aviru- 
lent ones. The difference between the growth of avirulent 
and virulent bacilli was not marked when the pH of the 
medium was decreased from 7.0 to 6.6 or 6.0. 

In an attempt to find an explanation for any possible 
differential pattern of growth that might exist between 
avirulent and virulent strains, preliminary studies on the 
uptake of radioactive iron were conducted at pH 6.0 and 7.0 
in cells grown in Sauton medium exposed to air. Virulent 
bacilli, except Erdman, tended to take up more iron per 
unit of bacillary nitrogen than did the avirulent bacilli at 
pH 6.0. This differential pattern of iron uptake was re- 
versed at pH 7.0. 

It was proposed that part of the virulence mechanism of 
pathogenic tubercle bacilli might be their better ability to 
grow at lower oxygen tensions and pH values than the 
avirulent strains. In turn the ability of the virulent strains 
to take up more iron at the lower pH than avirulent strains 
may give them a better terminal respiratory system 
thereby enabling them to grow more readily than avirulent 





strains at an oxygen tension comparable to that found in 
the host’s tissues. The results as a whole, however, indi- 
cate that oxygen tension does not exert a pronounced dif- 
ferential effect, if any at all, on the growth of virulent or 
avirulent strains of the tubercle bacilli. 


Microfilm $2.00; Xerox $5.80. 119 pages. 


THE PHYSIOLOGY AND TAXONOMY OF 
THE CARBON DIOXIDE-PRODUCING 
LACTIC ACID STREPTOCOCCI 


(L. C. Card No. Mic 58-3820) 


William Ewald Sandine, Ph.D. 
Oregon State College, 1958 


Major Professor: P. R. Elliker 


This study originated as an investigation of the cause 
of the floating curd defect in cottage cheese. The defect 
is characterized by the appearance of buoyant curd par- 
ticles during the cooking phase of manufacture. The float- 
ing curd often is accompanied by excessive foam-formation 
as well as curd-matting and whey-retention by the curd 
particles. These conditions frequently make it impossible 
to market the finished product. 

An investigation of several factors led to the discovery 
that the floating curd defect resulted from the use in the 
manufacture of cottage cheese of mixed strain lactic 
streptococcus starter cultures capable of producing large 
quantities of carbon dioxide. A survey of mixed strain 
starter cultures demonstrated that large differences 
existed between cultures as to the amount of carbon di- 
oxide produced. These cultures were tested using conven- 
tional Warburg respirometric techniques. Included in the 
survey were mixed Strain cultures obtained in dried form 
from commercial companies as well as mixed strain cul- 
tures received from different dairy plants. Cultures that 
had caused floating curd invariably showed high carbon 
dioxide production, while cultures that had been used 
routinely in plants without floating curd development dem- 
onstrated low carbon dioxide production. 

Cottage cheese manufacturing tests were conducted 
under plant conditions using high and low gas-producing 
mixed strain starter cultures. Cheese prepared with the 
high gas-producing cultures consistently showed the float- 
ing curd defect, while cheese made with the non-gassy cul- 
tures was normal in every trial. 

Two tests were developed to provide dairy industry 
personnel with a means of detecting high gas-producing 
mixed strain starter cultures so as to eliminate them from 
cottage cheese operations. The first was a laboratory 
gasometer and provided accurate measurement of the gas 
produced by various cultures. The second test involved 
simulated cottage cheese manufacture with the various cul- 
tures in question in 1000 ml. beakers. 

Four different types of lactic streptococcus organisms, 
grouped generally on the basis of activity and carbon di- 
oxide production, were isolated from high gas-producing 
mixed strain starter cultures. They were high acid-high 
gas, low acid-high gas, high acid-low gas and low acid- 
low gas. A taxonomic study including cultural, nutritional, 
physiological and serological tests, was made on a large 
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number of organisms from each of these groups to deter- 
mine their genus and species. The high acid-high gas and 
low acid-high gas types were classified as Streptococcus 
diacetilactis; the high acid-low gas as Streptococcus 
cremoris and the low acid-low gas as either S. cremoris 
or Leuconostoc species. The S. diacetilactis strains were 
found to be active butter aroma-producers and therefore 
contributed to the excellent flavor and aroma of many of 
the mixed strain cultures in which they were present. 
However, fine-flavored mixed strain cultures of low carbon 
dioxide-producing tendencies and of desirable flavor also 
were obtained by combining high acid-low gas-producing 
S. lactis and S. cremoris organisms with compatible low 
acid-low gas-producing Leuconostoc species. 
Bacteriophages for two different strains of S. diacetilac- 
tis were isolated from cottage cheese whey samples ob- 
tained from dairy plants. Such phages were presumed to 
be a factor in the loss of flavor by some mixed strain cul- 
tures and perhaps also a factor influencing carbon dioxide 
production by cultures containing S. diacetilactis. 
Radioactive tracer methods were used to determine the 
source of the carbon dioxide produced by S. diacetilactis © 
in milk. The gas apparently originated from the number 
one carbon of glucose and also from the number three car- 
bon of pyruvate derived from glucose. Carbon dioxide 
fixation studies indicated the operation of either the malic 
enzyme or oxaloacetic acid carboxylase in S. diacetilactis. 
Microfilm $2.00; Xerox $6.40. 135 pages. 












































THE ALTERATION OF BACTERIAL ENDOTOXIN 
BY HUMAN AND RABBIT SERUM 


(L. C. Card No. Mic 58-3735) 


John Edward Stauch, Ph.D. 
University of Michigan, 1958 


A fraction of purified Salmonella typhosa endotoxin 
sedimenting on 2 hour centifugation at 10,000 x G. was in- 
cubated in serum devoid of specific antibody at 37°C for 
various time intervals. Following centrifugation of the 
serum-endotoxin mixtures at 35,000 x G. for 2 hours, the 
pellet and supernate were assayed for endotoxin by the 
quantitative precipitin technique. Forty to fifty per cent 
of endotoxin (as measured by precipitating activity) was 
lost following incubation with rabbit serum while 100% of 
this lipopolysaccharide was recovered following incubation 
in saline. A supernate:pellet ratio in rabbit serum of ap- 
proximately 3 contrasted with a ratio of 0.1 following 
saline incubation. The foregoing results were essentially 
Similar to tests employing serum from 14 human volun- 
teers, except that up to 75% of the endotoxin was altered. 
However, rat serum was essentially unable to cause any 
loss in this endotoxic substance’s precipitating ability. It 
was found that the magnitude of alteration of endotoxin was 
a function of time of incubation, temperature of incubation, 
pH, and concentration of serum and endotoxin. A factor 
was found in white blood cells that was capable of altering 
endotoxin in the absence of serum to a greater extent when 
incubated at 4°C than at 37°C. 

Serum treated with resin, versene or zymosan showed 
no diminution of ability to alter endotoxin. Addition of 
0.1M mercuric acetate ions resulted in 100% recovery of 








the endotoxin. Boiling serum for 2 minutes inactivated 
the endotoxin altering capacity of serum. 

Fractionation of serum by various procedures indicate . 
that the active endotoxin altering component is a protein 
and is associated with the serum globulin components. 

Since serum was not capable of altering the precipitat- 
ing ability of O-polysaccharide, the hapten to lipopoly- 
saccharide, it would appear that the serum altering factor 
is not directed primarily at the serological active site of 
the O-hapten. Others have shown that there are three 
active serological components of lipopolysaccharide, and 
the serum altering component may be directed against 
them. 

Whether or not the serum altering factor plays any 
part in the destruction of detoxification of S. typhosa in 
vivo is one important factor yet to be studied. i 

Microfilm $2.00; Xerox $6.20. 126 pages. 





COMPARATIVE METABOLISM OF 
CARBOHYDRATES IN THE PSEUDOMONADS 


(L. C. Card No. Mic 58-3823) 


Ivan Julius Stern, Ph.D. 
Oregon State College, 1958 


Major Professors: C, M. Gilmour and C. H. Wang 


Mechanisms of carbohydrate catabolism in five pseudo- 
monads have been investigated by determining the relative 
rates at which specific C’*-labeled substrate carbon atoms 
were converted to COz in growing cultures. Insofar as this 
newly devised method involves studying respiratory char- 
acteristics by the use of radioactive tracers, it has been 
termed the “radiorespirometric” method. Identification 
of pathways by means of radiorespirometry lies in the fact 
that, in growing organisms, the rate of conversion to COz2 
of various glucose carbon atoms is determined by the na- 
ture and relative importance of the catabolic pathways 
operative in a given organism (C. H. Wang et al., J. Am. 
Chem. Soc. 78:1869-1874, 1956). In the present work, ref- 


erence patterns were obtained for the Entner-Doudoroff 


(E-D) pathway alone from Zymomonas motilis (M. Gibbs 
and R. DeMoss, J. Biol. Chem. 207:689-694, 1954) for the 
E-D pathway and tricarboxylic acid (TCA) cycle from 
Pseudomonas saccharophila (N. Entner and M. Doudoroff, 
J. Biol. Chem. 196:853-862, 1952), and for the E-D pathway 
and TCA cycle operating concurrently with a pentose- 
involving pathway from Pseudomonas reptilivora (K. F. 
Lewis et al., J. Biol. Chem. 216:273-286, 1955). The de- 
gradation of glucose via the E-D pathway alone or in con- 
junction with the TCA cycle was found to produce equal 
rates of conversion of C-1 and C-4 of glucose to COz. Glu- 
cose degradation via a combination of the E-D pathway, 
TCA cycle, and pentose pathway, however, resulted in the 
conversion of C-1 of glucose to COz2 at a higher rate than 
C-4, Upon comparing the above patterns with those from 
two pseudomonads whose pathways of glucose catabolism 
were unknown, Pseudomonas aeruginosa and Pseudomonas 
KB1, it was concluded that glucose was catabolized via a 
combination of the E-D, pentose, and TCA cycle sequences 
in the latter two organisms. The use of C’*-specifically 
labeled gluconate as substrate.to determine the equivalence 
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of glucose and gluconate in organisms possessing a pentose- 
involving pathway resulted in patterns that resembled those 
obtained from Pseudomonas saccharophila growing on glu- 
cose. Thus gluconate appeared to be catabolized only via 
the E-D route in organisms in which glucose was degraded 
by both E-D and pentose pathways. Estimations of the par- 
ticipation of pentose-involving and E-D pathways based on 
cumulative C’*O2 recoveries indicated that the E-D path- 
way was the major route of glucose catabolism in all of the 
pseudomonads examined, 

Microfilm $2.00; Xerox $3.80. 69 pages. 





STUDIES ON THE ACTIONS OF ANTIHISTAMINES 
ON BACTERIAL GROWTH AND HISTIDINE 
DECARBOXYLASE ACTIVITY 


(L. C. Card No. Mic 58-3375) 


William R. Straughn, Jr., Ph.D. 
University of Pennsylvania, 1958 


Supervisor: M., G. Sevag 


The purpose of this study was to investigate some pos- 
sible mechanisms of action of antihistamine compounds by 
means of bacterial systems. The first part is concerned 
with the possible relationship between growth stimulation 
of Klebsiella pneumoniae by histamine and growth inhibi- 
tion by antihistamines. 

In a salts-glucose medium growth from a small inocu- 
lum (50 cells per ml.) was significantly stimulated by a 5 x 
10~*M concentration of histamine as evidenced by a de- 
crease in the duration of the lag phase. Antihistamines in 
concentrations ranging from 2.5 x 10°*M to 20 x 107*M in- 
hibited growth by effecting an increase in the length of the 
lag phase. The results obtained were interpreted as indi- 
cating no relationship between histamine and antihistamines 
in this system. 

The second part of the investigation is concerned with 
the effect of antihistamines on bacterial histidine decar- 
boxylase activity. Conventional Warburg manometric 
methods were used to determine histidine decarboxylase 
by measuring the amount of carbon dioxide liberated as a 
result of the enzyme action. It was found that antihis- 
tamines inhibited histidine decarboxylase activity of Es- 
cherichia coli (Crookes) cell suspensions to a high degree 
(30 to 78%). Glutamic acid decarboxylase activity of the 
same cells was inhibited to a much lower degree. While 
the inhibition did appear to be quite specific it was of a 
non-competitive type. Cell-free preparations of the his- 
tidine decarboxylase were not significantly inhibited by the 
antihistamines. Histamine did not antagonize the anti- 
histamine inhibition of histidine decarboxylation by cell 
suspensions, nor did histamine significantly alter the ac- 
tivity of cell-free preparations. 

It is suggested that the chief mechanism of action of 
antihistamines may be their ability to decrease the per- 
meability of cells to histamine. 

Microfilm $2.00; Xerox $3.00. 44 pages. 








IDENTIFICATION AND PHYSIOLOGICAL 
ACTIVITIES OF PSYCHROPHILIC 
MICROORGANISMS IN MILK 


(L. C. Card No. Mic 58-2370) 


Frederick Weber, Jr., Ph.D. 
Michigan State University, 1956 


A series of experiments were conducted which indi- 
cated the following: 

1. Bacterial counts from plates incubated at 35 and 20 C 
do not adequately evaluate milk quality when the milk has 
been held in cold storage. 

2. The counts obtained from plates incubated at 20 C are 
a better criteria for determining the bacteria in milk than 
the 35 C plate counts. 

Growth curves of milk stored at 4.5 C showed that 
psychrophilic microorganisms increased 10 to 100 fold 
during one day of cold storage. When the psychrophilic 
population approached 10,000,000, an off-flavor could be 
detected in the milk. The psychrophilic growth occurring 
in raw milk adversely affects the keeping quality of the 
pasteurized product. Based on these findings, raw and 
pasteurized milk standards were proposed, designed to in- 
sure the sale of good quality milk. 

Evidence was presented to show that psychrophilic 
counts are a better criteria for determining post-pasteuri- 
zation contamination than the coliform index. Suggestions 
were given to interpret psychrophilic counts obtained 
from commercially pasteurized milk. 

Certain species of gram negative rods and micrococci 
are predominantly found in milk held at 4.5 C. These or- 
ganisms are generally feebly saccharolytic and readily 
killed by pasteurization. A mechanical key was prepared 
for identifying most of these psychrophilic organisms. 

Microfilm $2.00; Xerox $6.00. 124 pages. 


CERTAIN ASPECTS OF VIRUS-INDUCED TOXICITY 
| (L. C. Card No. Mic 58-3299) 


Wesley Calvin Wilcox, Ph.D. 
University of Washington, 1958 


The addition of large amounts of Newcastle disease 
virus (NDV) to monolayers of L cells results in the de- 
struction of these cultures. It appears likely that the ad- 
sorption of a single infectious particle by an L cell is suf- 
ficient to result in the destruction of that cell. This reac- 
tion is accompanied by the production of large amounts of 
non-infectious virus (NIH) and extremely small amounts 
of infectious virus. Virus inactivated by ultraviolet ir- 
radiation or prolonged incubation at 37° C, as well as that 
neutralized by specific immune serum is incapable of 
causing the destruction of L cell cultures. 

NDV infected cells synthesize large amounts of non- 
infectious virus. The majority of this remains cell- 
associated, even following the death of the cell. The ac- 
cumulation of NIH appears to be the result of an abortive 
or incomplete cycle of virus multiplication. 

Ten to twenty per cent of the infected cells could be 
shown to produce very small amounts of infectious virus; 
however, it seems likely that the majority of the cells are 
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potentially capable of synthesizing an occasional fully ma- 
ture, active virus particle. This indicates that L cells do 
not entirely lack the metabolic equipment necessary to 
support the synth«sis of infectious virus. 

The addition of small amounts of NDV to L cell mono- 
layers failed to result in any visible signs of cellular de- 
generation. The virus population could be shown to rise 
slowly to a maximum level and then decline at about the 
same rate. The infected cultures became resistant to 
challenge with large amounts of NDV at approximately the 
same time that the decline in infectious virus began. Re- 
sistance was transitory in nature and the cultures became 
fully susceptible to NDV within five days to a week follow- 

ing infection. 

| It appears that the immunity to challenge shown by 
such cultures is due to an autointerference effect. The 
non-infectious virus particles act as the interfering agent. 
Sufficient NIH is produced by the relatively small fraction 
of infected cells in the culture to adsorb to, and render 
resistant the much larger number of normal cells. It is 
believed that this reaction may serve as a useful model 
for the behavior of certain virus infections in nature. 

Small amounts of virus have been shown to persist in 
previously infected cultures for long periods of time. It is 
possible that some variation of the interference mechanism 
just discussed may be responsible for this observation. 

The introduction of large amounts of NDV or influenza 
A virus into the anterior chamber of rabbit eyes results 
in corneal opacity and edema. Only fully infectious virus 
will produce this effect. This reaction does not appear to 


BIOLOGY 


HETEROSIS IN DAIRY CATTLE AS MEASURED 
BY BIRTH WEIGHTS, GESTATION LENGTHS, 
CERTAIN BODY WEIGHTS AND MEASUREMENTS, 
AND MAMMARY GLAND GRADES 


(L. C. Card No. Mic 58-3408) 


Graydon William Brandt, Ph.D. 
The Ohio State University, 1958 


Data on birth weights, gestation lengths, body weights 
and heart girth measurements at 90, 150, and 180 days of 
age, and mammary gland measurements of crossbred and 
purebred dairy calves were analyzed to determine whether 
the crossbreds showed heterosis. Data on weight at first 
freshening of females from reciprocal crosses of the 
Guernsey and Holstein breeds, and purebred animals of 
these breeds, were also analyzed. 

The data were analyzed by comparing the crossbred 
and purebred progeny of a sire, with adjustments being 
made for differences in the dams of the crossbreds and 
purebreds. In the end, the method used amounted to com- 
paring the crossbreds with the parental mean. The cri- 
terion for heterosis was that the mean of the data for a 
group of crossbreds should be significantly different from 
the parental mean at the 5 per cent level of probability. 

Estimates of heritability were obtained for all of the 
characters studied. 








be accompanied by virus multiplication. Specific immune 
serum is effective in preventing the toxic effect. 

The action of the virus appears to be exerted directly 
upon the endothelial cells that line the posterior surface 
of the cornea. Large numbers of virus particles per cell 
do not appear to be necessary to elicit this reaction, which 
ultimately results in the destruction and disappearance of 
the endothelial membrane which these cells compose. 
Since the corneal endothelium serves to mediate the ex- 
change relationships between aqueous humor and corneal 
stroma, its destruction results in the corneal edema and 
opacity characteristic of this virus-induced toxic reaction. 

Eyes which had recently undergone this reaction and 
had recovered their normal transparency, exhibit a transi- 
tory resistance to challenge with toxic amounts of NDV. 
This phenomenon does not appear to be related to either 
the development of specific immunity or to the various 
non-specific virus inhibitors which are commonly found in 
rabbit blood. 

No evidence for the synthesis of infectious or non- 
infectious virus was found; however, since neither the 
complement fixation nor the Coon’s fluorescent antibody 
technique was employed, the possibility of an abortive 
cycle of virus multiplication could not be ruled out. 

It is postulated that the ability of some viruses to at- 
tack endothelial tissue without concomittant virus produc- 
tion, as suggested by the results of this study, may rep- 
resent a factor of general significance in the pathogenesis 
of certain viral diseases. 

Microfilm $2.05; Xerox $7.20. 155 pages. 
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The crossbreds were designated according to the breeds 
used to make the cross with the breed of the sire given 
first. The code letters were G= Guernsey, H = Holstein, 
and S = Brown Swiss. The G x H females were heavier at 
birth than H x G females, and maintained their superiority 
through 180 days of age. Heart girth measurements from 
90 to 180 days followed a similar trend. The Gx H fe- 
males were significantly heavier than the parental mean at 
birth, and also at 150 and 180 days. The H x G females 
were above the parental mean at birth, and below it at 90 
and 180 days. The differences were not significant. The 
differences between the G x H and H x G groups for weight 
were Significant at birth and at 180 days. 

The G x H females averaged 1,044 pounds, compared 
with 1,050 pounds for the H x G females at first freshening. 
Both groups were above their parental means, and the dif- 
ferences were significant. The differences between the G 
x H and H x G females in weight at birth, and size up to 
180 days, were attributed to a difference in maternal ef- 
fects. The Guernsey dams appeared to exert a depressing 
effect on the Hx Gcalves. Similar results were obtained 
when birth weights of G x H and H x G males were com- 
pared. 

The G x H and Hx G females were below the parental 
means for gestation length, but the differences were not 
significant. When the data for both groups were combined, 
the average difference from the parental means was 
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significant. Calves from the reciprocal crosses showed 
heterosis for a shorter gestation. The average gestation 
length for G x H males was 286.1 days, which was signifi- 
cantly above the parental mean. The average gestation 
length for H x G males was 280.9 days, and it was signifi- 
cantly below the parental mean. The difference between the 
two groups was highly significant (P<0.001). The gestation 
lengths of the calves from reciprocal crosses were quite 
similar to the gestation lengths of the breed of sire. The 
difference between G x H and H x G females was one day, 
and it was not significant. 

It was concluded that part of the difference between 
gestation lengths of G x H and H x G males could be at- 
tributed to genes on the Y chromosome for gestation length. 

Microfilm $4.20; Xerox $14.20. 326 pages. 


BIOLOGY OF SOME OREGON RAIN BEETLES, 
PLEOCOMA SPP., ASSOCIATED WITH FRUIT 
TREES IN WASCO AND HOOD RIVER COUNTIES 


(L. C. Card No. Mic 58-3804) 


Floyd Elroy Ellertson, Ph.D. 
Oregon State College, 1958 


Major Professor: Paul O, Ritcher 


Two species, Pleocoma crinita Linsley and P. minor 
Linsley are associated with apple, pear and sweet cherry 
trees in Hood River County, while a third species, P. 
oregonensis Leach is associated with sweet cherry trees 
in Wasco County. In the Hood River Valley, pome fruit 
trees, particularly apples, were seriously affected. 

Larvae feed on fibrous roots, main roots and under- 
ground portions of the trunk of bearing and non-bearing 
trees at depths ranging from 3.5 to 60 inches, depending 
on depth to which roots have penetrated the soil. 

P. crinita and P. minor larvae feed throughout the en- 
tire year, with the possible exception of the moulting 
period. Moulting of P. crinita and P. minor occurs once 
a year, during the summer months. Indications are P. 
oregonensis also moults once per year, in the month of 
August. Other Scarabaeidae normally have only three in- 
Stars, however, P. crinita and P. minor have many instars 
and indications are that P. oregonensis follows the same 
pattern. Pleocoma crinita and P. minor have at least 9 in- 
stars before pupation occurs and there may be as many 
as 13. 

Larvae of P. crinita live in an environment with limited 
fluctuations in temperature. Of the temperatures recorded 
at 6, 12, 18 and 24 inches, the greatest monthly and yearly 
fluctuations occurred at the 6 inch level. 

‘The wingless female beetles deposit a few to more than 
60 dull white eggs in the soil at depths ranging from 29.5 
to 14.5 inches. Egg deposition begins in mid-to late May 
and continues through June. The egg stage for P. crinita 
averages 69 days, while P. minor has an egg stage averag- 
ing 62 days. The egg hatching period for P. crinita begins 
in late July and extends to early September and P. minor 
eggs begin hatching in mid-July and continue to late August. 
Pleocoma oregonensis eggs begin hatching in late July and 
continue to late August. 

The pupae of P. crinita and P. minor are located at 






























































depths closely corresponding to the vertical distribution 
of larvae. Pupation of P. crinita begins in late July and 
early August, while pupation of P. minor occurs in mid-to 
late June and early July. a 

Pupae of P. crinita begin transforming in late August 
and early September and P. minor pupae transform in late 
July and early August. Mating activity of the three spe- 
cies occurs during the fall and winter rainy periods. 
Males search for the wingless females, which are usually 
hidden in burrows at depth of .50 to 14 inches. The largest 
flight of males usually occurs during pre-dawn and dawn, 
in a drizzling rain, or when the atmosphere is saturated 
with moisture. 

Dispersion of this genus is mainly by larvae moving 
through the soil or movement of the wingless females over 
the soil surface. Females, however, are rarely found on 
the surface. 

No insect parasites or predators are known. Skunks, 
which feed on adults are the greatest enemy of Pleocoma 
in Wasco and Hood River Counties. 

Microfilm $2.00; Xerox $6.60. 136 pages. 

















QUANTITATIVE COMPOSITION AND 
STRUCTURAL ASPECTS OF CIRCULIN A 


(L. C. Card No. Mic 58-3158) 


Joseph Edward Grady, Ph.D. 
Purdue University, 1958 


Major Professors: Henry Koffler and P. A, Tetrault 


Circulin A was obtained from relatively crude circulin, 
a mixture of antibiotics produced by Bacillus circulans, 
by chromatography on a Hyflo-Supercel column that was 
moistened with pH 2 citrate buffer and developed with n- 
butanol. Approximately 70 per cent of the antibiotic ac- 
tivity that was added to the column was recovered as cir- 
culin A. After chromatography, circulin A was extracted 
from the eluate into absolute ethanol or water and was 
crystallized from 70 per cent aqueous ethanol at pH 4.0. 

A study of hydrolytic procedures showed that maximum 
release of the constituents of circulin A was obtained when 
the antibiotic was dissolved in 6 N HCI, and heated ina 
sealed tube for 24 hours at 121 C and 15 pounds per square 
inch pressure. Ion-exchange chromatography of hydroly- 
sates of circulin A was done according to the method of 
Moore and Stein (1951). This quantitative chromatography 
resulted in the identification of 2,4-diaminobutyric acid, 
threonine, isoleucine and leucine in the relationship of 
6:2:1:1. Quantitative paper chromatography indicated the 
presence of 6-methyloctanoic acid. This acid was also 
identified by the formation of its amide derivative. The 
2,4-dinitrophenyl (DNP) derivatives of the amino acids of 
circulin A were prepared, and the melting points of these 
derivatives of L-2,4-diaminobutyric acid, L-threonine, 
L-isoleucine and D-leucine. The configuration of the lat- 
ter was confirmed when it was completely oxidized by a 
D-amino acid oxidase preparation. _ 

The linkage of 6-methyloctanoic acid in circulin A was 
studied. Hestrin’s ester test was negative for circulin A, 
but positive for 3 model esters. This was considered sug- 
gestive evidence for the absence of an ester bonding of the 
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fatty acid in circulin A. The absence of such a bond was 
confirmed when it was found that circulin A took up 1- 
fluoro-2,4-dinitrobenzene (FDNB) at 5 of its 6 gamma 
amino groups of diaminobutyric acid and at all6 gamma 
amino groups when only the fatty acid was removed from 
the molecule by partial hydrolysis. Partial hydrolysis of 
circulin A with concentrated HCl for 2 hours at 37 C also 
yielded a peptide which contained 3 moles of L-2,4- 
diaminobutyric acid and 1 mole of 6-methyloctanoic acid. 
The reaction of this peptide with FDNB showed that the 
fatty acid was linked to the gamma amino group of either 
the C-terminal or middle amino acid residue. 

Reaction of circulin A with FDNB and analysis of 
hydrolyzed DNP-circulin A showed that the only free amino 
groups in the molecule are the gamma amino groups of 
diaminobutyric acid. Since no N-terminal amino acid was 
found circulin A was assumed to be cyclic. 

Microfilm $2.00; Xerox $4.80. 95 pages. 


GENETIC VARIATIONS IN LENGTH OF ACTIVE 
GROWTH PERIOD AMONG RACES OF 
DOUGLAS- FIR, PSEUDOTSUGA MENZIESII 
(MIRB.) FRANCO 


(L. C. Card No. Mic 58-3809) 


Helge Irgens-Moller, Ph.D. 
Oregon State College, 1958 





Major Professor: W. W. Chilcote 


Genetic differences in the time of initiation of height 
growth (defined as bud burst) exist among Douglas-fir 
plants from an east-west transect across western Oregon 
from Santiam Pass in the Cascades to Newport at the coast. 
Plants from the high Cascades initiate growth significantly 
later than plants from Willamette Valley when grown to- 
gether in the valley at Corvallis. 

Long photoperiods hasten initiation of height growth in 
plants from the high Cascades but have little or no effect 
upon plants from the valley. However, if plants from the 
high Cascades are exposed to low temperatures during the 
dormant period long photoperiods do not hasten initiation 
of height growth significantly. The conclusion is drawn 
that the greater effect of long photoperiods upon the time 
of initiation of height growth in plants from the high Cas- 
cades is due primarily to inadequate chilling of these 
plants when grown in the valley. 

Seedlings just emerging from the cotyledon-stage react 
to long photoperiods by continuing growth for a longer pe- 
riod of time than seedlings exposed to short photoperiods 
(nine hours). The relative difference between the number 
of leaves produced by plants exposed to short photoperiods 
and plants exposed to long photoperiods varies consider- 
ably with the seed source. Plants from montane or con- 
tinental climates show the greatest difference between re- 
sponses to short and long photoperiods. 

Genetic differences in the time of cessation of height 
growth exist among seedlings of different origins. Plants 
from montane or continental climates cease height growth 
up to six weeks earlier than plants from coastal climates. 
Such differences persist also when the plants are grown 
under continuous illumination. The conclusion is drawn 
that the differences in the time of cessation of height growth 





cannot be explained solely on the basis of genetic differ- 
ences in the response to the natural decrease in day- 
length during summer. The suggestion is made that dif- 
ferences in response to thermoperiod probably also ex- 
plain part of the differences in the time of cessation of 
height growth. However, the fact that plants native to 
areas where the change from summer to winter is abrupt 
and severe show the greatest response to photoperiod 
shows that responses to the natural decrease in day-length 
do constitute an important factor of adaptation to length 
of frost-free period. 

Short photoperiods increase the frost hardiness of 
three month old Douglas-fir seedlings. This effect of 
Short photoperiods may primarily result from the fact 
that short photoperiods induce early cessation of height 
growth. However, since short photoperiods also increase 
the frost hardiness of actively growing plants, particularly 
in plants from montane climates, the conclusion is drawn 
that short photoperiods increase frost hardiness not only 
through the induction of early cessation of height growth 
but also through some other unknown processes. 

No correlation exists between percentage of dry matter 
in needles and the relative time of initiation of height 
growth in seedlings from an east-west transect across 
western Oregon when grown for three years at Corvallis. 

The suggestion is made that determinations of photo- 
periodic responses of young seedlings may provide a valu- 
able tool for the study of patterns of ecotypic variations in 
a widely distributed species such as Douglas-fir. 

Microfilm $2.25; Xerox $7.80. 169 pages. 


PROLIFERATION OF POLIOVIRUS IN NON-PRIMATE 
CELLS GROWN IN SUBMERGED CULTURE 


(L. C. Card No. Mic 58-3351) 


Carrell J. Kucera, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, W. F. McLimans 


The purpose of this study was to determine the rate 
and the extent to which the three types of poliovirus were 
proliferated in three transformed non-primate cell lines 
in a submerged culture system and to determine the cyto- 
logical alterations which were manifested by the cells 
after infection with poliovirus. 

The cell lines employed were the transformed adult 
rabbit kidney line of Drew, RbK (Drew); the transformed 
bovine kidney line of Madin, BK (Madin); and the porcine 
kidney line of Madin, PK (Madin), which had undergone 
morphological transformation while being cultivated for 
this study. 

The strains of poliovirus employed were type I, Ma- 
honey; type II MEF,; and type I, Saukett. The virus 
strains were aliquots of virus stocks employed in the com- 
mercial production of poliomyelitis vaccine. 

Each of the cell lines was adapted to proliferate in a 
submerged culture (Spinner) system. Each of the 
cell lines was experimentally infected with 1.5 TCIDso 
per cell of each of the three strains of poliovirus. Un- | 
infected cultures of the cell lines served as normal 
controls. The control cells were subjected to the same 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








646 BIOLOGY — GENETICS 





manipulations and physical conditions as were the in- 
fected cells. 

Following the adsorption of the virus, the infected cells 
and the uninfected control cells were centrifuged, washed 
twice and resuspended in fresh growth medium. Aliquots 
of the supernatant fluids were obtained and were stored at 
-10° C, 

After the cells had been resuspended, aliquots of the 
medium were obtained at intervals of time. A portion of 
each of these samples was employed for the determinations 
of the percent of viable cells and the total number of cells. 
The remainder of each of the samples was centrifuged. 
The supernatant fluids were transferred to ampoules and 
stored at -70° C to await titration. 

The sedimented cells were employed for the prepara- 
tion of cytological material. The cells were transferred to 
cover glasses and allowed to partially air dry. After fixa- 
tion in Kalhle’s fixative, the cells were stained in Giemsa’s 
stain. 

The results of the cytological study indicated that each 
of the cell lines infected with the three strains of polio- 
virus manifested typical poliovirus cytopathology. The 
first sign of infection was a marginal basophilia. This was 
followed by an alteration of the nuclei of the cells in which 
the nuclei apparently became increasingly vacuolated. 
Shortly after this stage, paranuclear masses were noted 
which apparently increased in size and which apparently 
forced the nuclei of the infected cells to a peripheral posi- 
tion. Degeneration of the cells was the ultimate result of — 
the viral infection. Mitotic figures were noted in approxi- 
mately 3 percent of the cells up to the time after infection 
in which the nuclei became markedly vacuolated. The un- 
infected control cells manifested active mitosis throughout 
the course of the study. 

The cell-free aliquots of fluids which had been frozen 
were titrated in HeLa cells. The results of the titrations 
indicated that the washing of the cells had reduced the virus 
to very low levels. 

The proliferation of poliovirus in each of these non- 
primate cell lines was surprisingly similar. The rate of 
proliferation of poliovirus in the RbK (Drew) cell line was 
more rapid and the amount of poliovirus produced in this 
cell line was slightly greater than in the BK (Madin) and 
PK (Madin) cell lines. The amounts of poliovirus produced 
by the RbK (Drew), the BK (Madin) and the PK (Madin) cell 
lines were 10°, 10"" and 10° TCIDso/ml respectively. 
The maximum amount of poliovirus was produced in the 
RbK (Drew) cell line at about the fourteenth hour after in- 
fection, while in the PK (Madin) and the BK (Madin) cell 
lines the maximum titers were not reached until about the 
26th hour after infection. 

A drastic reduction in the percentage of viable cells 
was noted to coincide with the appearance of paranuclear 
masses in the infected non-primate cell lines. 

Microfilm $2.00; Xerox $5.40. 106 pages. 





THE INFLUENCE OF TEMPERATURE UPON 
THE MULTIPLICATION OF INFLUENZA VIRUS 


(L. C. Card No. Mic 58-3078) 


Richard Griffith Malsberger, Ph.D. 
Lehigh University, 1958 


Supervisor: Dr, Thomas H, Grainger Jr. 


Growth curves of three strains of influenza virus were 
performed in eggs over a 12 hour period at the following 
temperatures: 25°, 30°, 35°, 37.5°, 40°, and 45°C. The 
three strains employed were representatives of influenza 
types A, A prime, and B. The “one step” growth curve © 
was used, i.e., all eggs were infected with a sufficient 
number of virus particles to insure that all available sus- 
ceptible cells were infected. Although intact chick em- 
bryos were used for several curves, the basic data pre- 
sented were obtained in deembryonated eggs. In this tech- 
nic the pointed end of the egg is excised and the embryo 
removed. The chorio-allantoic membrane remains intact 
except for the excised portion and adheres to the shell 
membrane. When intact eggs are infected and subsequently 
deembryonated, the chorio-allantoic membrane may be ex- 
tensively washed, thus reducing appreciably the residual 
seed virus titer. Therefore, an increase in virus titer may 
be detected at an earlier time. 

Eggs were preincubated at the desired temperature for 
16 hours. One hour after infection the eggs were deembry- 
onated, washed, and 40 ml. of glucosol solution added. 
Samples of fluids and membranes were pooled from 3 or 4 
eggs at two hour intervals beginning at 4 hours postinfec- 
tion. Fluid samples were titrated for hemagglutinins, in- 
fectivity, membrane homogenates were assayed for hemag- 
glutinins, infectivity and complement fixing virus (V) and 
soluble (S) antigens. Intact eggs were also employed for 
several curves with the PR8 strain at 25°C. 

Results of the interpretation of these data are as follows: 

(1) Differences between the three strains employed were 
noted with regard to heat resistance, multiplication range, 
and multiplication rate. 

(2) At 45°C., and instance of “disocciation” of the com- 
plement-fixing virus antigen and of hemagglutinin was 
noted with the Lee strain. | 

(3) Extended study of the PR8 strain at 25°C. enabled 
more precise study of the early phases of viral multipli- 
cation, particularly the sequence of appearance of the viral 
precursors. 

(4) Within the temperature range 35°-40°C. the compo- 
sition of the viral progenies of the PR8 strain were found 
to vary with the temperature of incubation. 

(5) At 25°C., although all viral precursors were found 
to have attained maximal titers, viral maturation and 
liberation were inhibited. The full extent of the inhibition 
has not yet been determined. 

Microfilm $2.00; Xerox $4.40. 83 pages. 
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INHERITANCE OF PLANT HEIGHT, 
DATE OF HEADING AND TILLERING 
IN THREE WHEAT CROSSES 


(L. C. Card No. Mic 58-3814) 


Karam Singh Nandpuri, Ph.D. 
Oregon State College, 1958 


Major Professor: Wilson H, Foote 


There is a recognized need for the development of 
early, short stiff strawed wheat varieties for western 
Oregon. Essential to any plant breeding program is a 
knowledge of the mode of inheritance of desired characters. 
A study was conducted on the inheritance of date of head- 
ing, plant height, tillering, awnedness and kernel color in 
the three wheat crosses of Alba x Norin 10, White Winter 
x Norin 10 and White Holland x Norin 10 at the Hyslop 
Agronomy Farm Corvallis, Oregon in 1955 and 1956. 

The parents, F,; and Fe generations of each cross were 
grown in 1955. In 1956 the parents F,, F2 and Fs genera- 
tions were planted. Seeds were planted three inches apart 
in rows. The rows were 18 inches apart. Observations 
were taken for each of the five characters. Frequency 
distributions were constructed in tabular and graphic form 
for date of heading, plant height and tillering from the data 
of parents F,, F2 and Fs generation of eachcross. Herita- 
bility values, correlation coefficients and inter-generation 
correlations were calculated. Inheritance of awnedness 
and kernel color was studied. 

The results on date of heading showed partial domi- 
nance of earliness over lateness. Inheritance of this char- 
acter was governed by at least two pair of genes, one gene 
more effective than the other to produce early plants. 

The data on plant height indicated the likelihood of a 
small number of major genes, governing the inheritance 
of this character in the three crosses. Partial dominance 
of tallness over shortness was found. 

For tillering no dominance relationship was established 
from the F, data. The Fz and Fs; generations were as 
variable as the parents. 

The Fez and Fs results indicated one gene governing the 
length of awns. Awnleted condition was dominant over 
awned. The inheritance of kernel color was explained on 
the basis of three factor hypothesis. 

On an average of three crosses in two years, the 
heritability value for date of heading was 93.2 percent, 
plant height 88.4 percent and number of tillers 24.4 per- 
cent. The values for date of heading and plant height 
showed that a great part of the total Fz variation was gene- 
tic variation but for number of tillers the Fz variation 
seemed to be mostly environmental. The inter-generation 
correlations for date of heading and plant height were + .85 
and +.86 respectively. This showed that selection for these 
characters would be effective in F2 generation. The cor- 
relation coefficients between heading date, plant height and 
tillering were very low and hence indicated that inde- 
pendent selection for each character would be possible. 

Microfilm $2.10; Xerox $4.60. 88 pages. 





THE ULTRAMICROSCOPIC MORPHOLOGY 
AND ONTOGENY OF CELL WALLS IN 
ZEA MAYS ROOT TIPS 


(L. C. Card No. Mic 58-3183) 


Jerry J. Nisbet, Ph.D. 
Purdue University, 1958 





Major Professor: Arthur T, Guard 


The present electron microscope investigation of 
meristematic cell walls was made possible by the develop- 
ment of a new means of specimen preparation called the 
“carbowax-enzyme method.” Cell walls can be studied in 
Situ when prepared by this method. Meristematic tissues 
are embedded in carbowax, sectioned with a standard 
microtome, and treated with enzymes. After treatment, 
the fibriller structure of the walis is readily visible with 
the electron microscope. 

The lateral and end walls of cells in the first 1000 
microns of Zea mays root tips, excluding the root cap were 
studied. Observations reveal that the lateral walls of even 
the youngest and most undifferiented cells possess a dis- 
tinguishing cellulose ultra-structure. This ultra-structure 
is directly related to the region in which the cell is lo- 
cated. Cells in the first 1000 microns of the root tip 
possess.an outer mesh of interwoven fibrils. Additional 
deposits of horizontally oriented, parallel fibrils are pres- 
ent on the inner surface of the walls of apical initials, on 
the walls of cells of the cortical region, and on walls of 
some cells of the stelic region. Certain rapidly expanding 
stelic cells exhibit walls which contain a relatively thick 
mesh of interwoven fibrils and only a few horizontally 
oriented, parallel fibrils. | 

_ Numerous pits which are flattened in the horizontal di- 
rection are visible in the walls of apical initials. Walls of 
the immediate deravitives of the apical initials, located in 
the stelic and cortical regions, display pits which are much 
enlarged and have a more oval outline. In most cells, de- 
position of horizontally oriented, parallel fibrils occludes 
many of the pits and reduces the size of others near the 
upper limits of the first millimeter of the root tip. 

Walls of the uniserrate layer which separates the root 
apex from the root cap in corn, exhibit structural charac- 
teristics different from those of any other type of root tip 
cell. No pits are present; the fibrils are mostly aligned 
with the long axis of the cells; and, peculiar v-shaped 
areas possessing greatly modified fibrillar organization 
are observed in the walls. 

All end walls observed, including those of the apical 
initials, were found to exhibit similar fibrillar architec- 
ture. The fibrils are laid down in a crisscross arrange- 
ment in such a way as to form a uniform pattern of small 
oval pits. 

Observations support the view that fibrillar organiza- 
tion in walls is correlated with the speed at which the cells 
enlarge. Cells which enlarge very rapidly display mostly 
vertically oriented fibrils; cells with intermediate rates 
of expansion exhibit a network of fibrils; and, cells with 
relatively slow rates of enlargement possess walls in 
which the majority of fibrils are oriented in the horizontal 
direction. Such observations support the basic concepts 
of the multi-net theory of wall growth. 

The use of the term primary wall to refer to the single 
outer network of fibrils in a wall is questioned. Most of 
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the walls of corn root tip cells, including those of apical 
initials, exhibit an inner deposit of horizontally oriented, 
parallel fibrils as well as an outer network of fibrils. The 
implication of restricting the term primary wall to the 
outer lamella is that meristematic cells would then have 
to be described as having secondary walls. 

Microfilm $2.00; Xerox $5.20. 104 pages. 


SOME GENETIC AND ENVIRONMENTAL FACTORS 
INFLUENCING THE WEANING WEIGHTS OF 
SOUTHWESTERN RANGE CATTLE 


(L. C. Card No. Mic 58-3816) 


Otto Floyd Pahnish, Ph.D. 
Oregon State College, 1958 


Major Professor: Ralph Bogart 


Estimates of the influences of age of calf, age of dam, 
and sex of calf on the weights of bull and heifer calves 
weaned at an average age of 270 days were calculated. Es- 
timates of the heritability of weaning weight were deter- 
mined within sexes by paternal half-sib correlations. The 
aforesaid estimates were obtained by statistical analyses 
of observations on 329 bull calves and 332 heifer calves 
produced on desert grassland ranges of Arizona from 1949 
to 1954. The calves involved were the purebred Hereford 
progeny of 11 sires. 

The purpose of this study was threefold: (1) the evalua- 
tion of genetic and environmental variables that mask dif- 
ferences in the expression of growth-influencing genotypes; 
(2) the determination of correction factors that beef cattle 
breeders might use to compensate for these variables and 
thus recognize genotypes that are conducive to pre-weaning 
growth; (3) the estimation of the heritability of weaning 
weight after discounting the complicating variables. 

The rate of gain within sexes was essentially linear 
between the ages of 121 and 323 days. The average daily 
gain of bull calves within this age range, with the 95 per 
cent confidence interval, was 1.442 + 0.146 pounds. The 
analogous value for heifer calves was 1.090 + 0.120 
pounds. These rates of gain differed significantly at the l 
per cent level of probability, thus indicating that separate 
correction factors should be used to adjust the weaning 
weights of bull and heifer calves to a standard age of 270 
days. The average daily gains within sexes were proposed 
as correction factors. 

Age of dam exerted curvilinear influences upon age- 
adjusted weaning weights. The influence upon the weights 
of bull calves was significantly greater than the influence 
upon the weights of heifer calves. Correction factors pro- 
posed for the adjustment of weaning weights to a constant 
age-of-dam basis were: 


Correction (lbs.) 











Age of Dam Bulls Heifers 
yrs.) (add) (add) 
3 50 24 
4 and 9 29 12 
5-8 0 0 





Bull calves were significantly heavier than heifers at 
weaning time (1 per cent level of probability). Although 
the weight advantage was consistently in favor of the male 
calves, the magnitude of this advantage varied among 
years within ranches and between ranches within years. 
The sex X year interaction on one ranch was highly sig- 
nificant, and the sex X ranch interaction was significant 
at the 5 per cent level of probability. The sex X sire in- 
teraction within ranches and years was not significant at 
the usual probability levels. Because of the inconsistent 
differences in the weights of bull and heifer calves among 
years and between ranches and because of the significant 
sex X year and sex X ranch interactions, a constant sex 
correction factor was considered unsuitable for general 
use. The difference between the mean weaning weights of 
bull and heifer calves within ranches and years, after ad- 
justments have been made for differences in age at wean- 
ing and in age of dam, should be a reasonably realistic 
correction factor. 

Estimates of the heritability of weaning weight were 
calculated within sexes. The estimate derived from the 
data on bull calves, with the approximate 95 per cent con- 
fidence interval, was 0.28 + 0.32. The estimate based 
upon the weaning weights of heifer calves was 0.57 + 0.41. 
Because of the wide overlap of the confidence intervals, 
the difference between the two estimates was considered 
to be insignificant. | 

Microfilm $2.00; Xerox $6.00. 121 pages. 


EMBRYOLOGICAL AND CYTOLOGICAL STUDIES 
IN THE GENUS MELILOTUS 


(L. C. Card No. Mic 58-3856) 


Sishta Venkata Seetharama Shastry, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professors Delmer C, Cooper 
and William K, Smith 


Interspecific hybridization in Melilotus is followed by 
seed failure, premature lethality of Fi seedlings and the 
production of highly sterile F, plants. The present work 
seeks to understand the causes of these three phenomena. 

Seed failure occurs within 14 days after pollination in 
the cross M. suaveolens x M. alba. The primary cause of 
this phenomenon is the slow growth of the endosperm, 
which in turn leads to the hyperplasia of the endothelium, 
reduced supply of food materials to the endosperm and 
eventually to starvation of the embryo. Cell wall forma- 
tion in the endosperm and differentiation of the latter tis- 
sue into a peripheral layer of absorptive cells are im- 
peded. It is suggested that the above two steps have an in- 
timate relationship with the normal functioning of the en- 
dosperm. 

“Tiny seedlings”, which die in the cotyledonary stage, 
are reported in the cross M. alba x M. suaveolens. Seed 
development in this cross is likewise characterized by 
slow growth of the endosperm, persistence of the endo- 
thelium in a proliferated state and lack of differentiation 
of a peripheral layer of absorptive cells in the endosperm. 
The endosperm is cellular and the differentiation of the 
epicotyl and hypocotyl of the embryo is impeded. It is 
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suggested that the abnormal course of seed development is 
responsible for the production of the “tiny seedlings”. 

The study of meiosis in the interspecific hybrid, M. 
officinalis x M. alba, revealed normal chromosomal pair- 
ing at pachytene, diakinesis and metaphase I. Minor ab- 
normalities were present in anaphase I and later stages. 
Similar mean and range of quadrivalent frequency at 
diakinesis and metaphase I occurred in the autotetraploids 
of the two parental species and in the allotetraploid. No 
abnormal individuals were present in the F2 generation of 
this cross. It is concluded that the structural differences 
between chromosomes of these two species are negligible. 

The study of meiosis in the hybrid M. messanensis x 
M. segetalis revealed the presence of wide range of ab- 
normalities at pachytene, metaphase I and anaphase I. 
Evidence of heterozygosity of this hybrid for duplications, 
inversions and translocations was secured from the pachy- 
tene analysis. Pachytene bivalents having terminal, sub- 
terminal and interstitial differential segments and “re- 

















versed repeats” within such segments were present ina 
large proportion of SMCs. One quadrivalent and six bi- 
valents and dicentric bridges were present in a large pro- 
portion of SMCs at metaphase I and anaphase I respectively. 
The chromosomes of these two species have a wide range 
of structural differences. The advantage of pachytene 
analysis over the study of diakinesis and metaphase I 
stages is pointed out. 

The genomes of the two species, M. alba and M. offi- 
cinalis, which are non-crossable (the hybrid being secured 
only by embryo culture), are structurally identical, while 
those of the two species, M. messanensis and M. segetalis, 
which are readily crossable, are widely different. This 
observation leads to the inevitable conclusion that the in- 
compatibility and the genomic differentiation are two dif- 
ferent phenomena. Further, the species which readily 
cross and result in a partially sterile hybrid with irregular 
meiosis have greater chance of accumulating structural 
differences between the parental chromosomes. 

Microfilm $2.00; Xerox $3.80. 70 pages. 
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CORRELATION OF STRAIN REACTIONS OF 

RING SPOT VIRUS OF STONE FRUITS WITH 

PRUNE DWARF, SOUR CHERRY YELLOWS, 
AND PEACH STUNT SYMPTOMS 


(L. C. Card No. Mic 58-3807) 


Walter Hartstirn, Ph.D. 
Oregon State College, 1958 


Major Professor: J. A. Milbrath 


Cherry trees are known to be infected with a latent 
virus complex which may not always show symptoms on 
all hosts. Part of this complex consists of the virus or 
viruses cauSing ring spot, sour cherry yellows, prune 
dwarf, and peach stunt. The relationships between these 
diseases have not been demonstrated, and they have been 
assumed by most investigators to be caused by unrelated 
viruses. However, all attempts to isolate distinct viruses 
have failed. The diversity of the reactions on the various 
hosts and the continued failure to separate distinct viruses 
has led to the suggestion that only one variable virus is 
involved. 

When the symptoms are observed in trees, the ring 
spot may occur alone or together with sour cherry yellows, 
prune dwarf, or peach stunt. The ever-present nature of 
the ring spot has led to the theory that it is the simplest 
experssion of the virus, and that sour cherry yellows, 
prune dwarf, and peach stunt are symptoms which may be 
expressed with certain strains of the ring spot virus. 

The purpose of this study was to attempt a further com- 
parison of thirty-two ring spot strains and determine the 
correlation between strain reactions and the symptoms of 
ring spot, sour cherry yellows, prune dwarf, and peach 
stunt. The strains were tested to a series of hosts which 
consisted of six varieties of tobacco, two varieties of water- 





melon, Pinto bean, and Sesbania. Studies were also made 
to determine thermal inactivation and longevity in vitro of 
each of the viruses from the thirty-two sources, and cor- 
relate them with the symptoms expressed in stone fruits. 

Sesbania was tested as a possible local lesion host for 
all thirty-two strains. Twenty of these strains produced 
local lesions, and in all cases these lesions were suitable 
for quantitative studies. The two watermelon varieties, 
also tested for local lesion formation, produced lesions 
with all but four strains. However, local lesions on this 
host were not consistent or well defined to permit their 
use in quantitative studies. | 

Six varieties of tobacco, commonly used in virus work, 
were inoculated with all thirty-two isolates. Those iso- 
lates from trees showing peach stunt, prune dwarf, and 
sour cherry yellows infected tobacco, but the other iso- 
lates did not. The tobacco reactions to the viruses were 
aS follows: no infection, local lesions only, symptomless 
local infection, local lesions followed by systemic symp- 
toms, local lesions with high virus titer in the secondary 
leaves but no secondary symptoms, and no symptoms on 
any part of the plant but a high virus titer. The local 
lesions were not Suitable for quantitative studies. 

Pinto bean was inoculated with twenty-five of the iso- 
lates. None of the plants developed virus symptoms, and 
attempts to recover virus were unsuccessful. 

The longevity periods of the thirty-two strains ranged 
from 2 to 84 hours. The dispersion of the strains was 
along the entire range, and there was no special grouping 
to indicate different viruses. 

The thermal inactivation points of the thirty-two strains 
ranged from 50°C. to 66°C. with most of the inactivation 
points at or close to 60°C. 

The strains from trees that did not have histories of 
sour cherry yellows, peach stunt, or prune dwarf generally 
had lower inactivation points and shorter longevity periods 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 








650 BOTANY 





than those from trees with histories of these diseases. 
However, there was overlapping of these two groups in both 
the thermal inactivation point and longevity studies. 

These studies presented evidence to support the theory 
that ring spot, sour cherry yellows, prune dwarf, and peach 
stunt are caused by specific strains of the same virus, or 
very closely related viruses. 

Microfilm $2.00; Xerox $3.00. 58 pages. 


SYSTEMATIC CONSIDERATIONS AS INFLUENCED 
BY CERTAIN ECOLOGICAL FACTORS RELATED 
TO PLANT DISTRIBUTION ON SERPENTINE 
SOIL IN CENTRAL CALIFORNIA 


(L. C. Card No. Mic 58-3810) 


Toshio Tom Ishimoto, Ph.D. 
Oregon State College, 1958 


Major Professor: A. N, Steward 


Floras of serpentine soils and the distribution of vege- 
tation on these soils are usually different from those on 
non-serpentine soils in the same region. The differences 
have been attributed primarily to excess magnesium, 
chromium, and nickel, and also to nitrogen, phosphorus, 
and potassium deficiencies. Numerous chemical analyses 
of serpentine soils have been made, but relatively few 
physical analyses of the soils have been reported. The 
writer is inclined to believe that the physical nature of the 
soil may be responsible for the paucity of species on ser- 
pentine, particularly in a semi-arid region as found in the 
foothills of the central Sierra Nevada. Certain species 
have shown morphological or physiological differences 
when they occur on serpentine, and these strains have been 
described as serpentine-tolerant, or in some instances 
separated as varieties and subspecies endemic to ser- 
pentine. 

The two areas investigated are located in the eastern 
part of Fresno and Tulare Counties in California. The 
topography of the steep and rugged mountains varies from 
200 to 3,000 feet in elevation. The plants were collected 
on these mountains through various seasons. Clones of 
Stipa pulchra Hitchc. from serpentine and non-serpentine 
soils were reciprocally transplanted on these soils. Simi- 
larly, seeds of Helianthus annuus L., Lupinus benthami 
Hel., and Brodiaea pulchella (Salisb.) Greene from plants 
on the two different types of soil were planted. 

Characteristically, chemical analyses of the serpentine 
soils indicated the calcium:magnesium ratios to be less 
than one. The physical analyses of the soils showed that 
the serpentine soils were higher in silt and clay content 
than non-serpentine. | 

Of the 130 species of vascular plants found on serpen- 
tine in Fresno County 26 species occurred more commonly 
on serpentine than on non-serpentine, 73 species showed 
no preference to soil type, and 31 species occurred less 
frequently on serpentine. Helianthus bolanderi Gray ssp. 
exilis (Gray) Heiser, a sub-species endemic to serpentine, 
previously not reported for this area, was found. Serpen- 




















tine strains of Stipa pulchra and Helianthus annuus grew 
better than non-serpentine strains on serpentine soil. 
There were fewer species of trees and shrubs in the ser- 
pentine area of Tulare County fifty miles to the southeast, 
an area of lower elevation and less rainfall. 

Microfilm $2.00; Xerox $5.20. 102 pages. 








THE RELATION OF CERTAIN ENVIRONMENTAL 
FACTORS, TOBACCO MOSAIC VIRUS STRAINS, 
AND SUGAR CONCENTRATION TO THE BLOTCHY 
RIPENING DISEASE OF TOMATO AND THE 
INHERITANCE OF THE TENDENCY TO THE DISEASE 


(L. C. Card No. Mic 58-3432) 
John Paul Jones, Ph.D. 
The Ohio State University, 1958 


The blotchy ripening disease of tomato is one of the 


‘most important diseases confronting the greenhouse in- 


dustry of southern Ohio where the red-fruited variety 
Marglobe is grown. 

Considerable difficulty in the past has been experienced 
in attempts to reproduce the disease under controlled con- 
ditions. Hence, breeding programs for the development of 
red-fruited resistant tomato varieties have not been 
feasible. 

These studies were initiated to determine (1) the de- 
gree of susceptibility and resistance of several commer- 
cial tomato varieties, breeding lines, and some of their 
hybrids; (2) the effect of certain environmental conditions 
and tobacco mosaic virus infection on the incidence and 
severity of blotchy ripening; and (3) whether blotchy ripen- 
ing was associated with a carbohydrate deficiency as has 
been postulated by several workers. 

From the varietal trials it was inferred that consider- 
able differences in susceptibility and resistance existed. 

It was determined that the variety Ponderosa was the 
probable source of the resistance to blotchy ripening pos- 
sessed by several pink-fruited varieties and that the ex- 
treme susceptibility of Rutgers possibly resulted from the 
chance recombination of genes for susceptibility within the 
one hybrid plant, Marglobe X J.T.D., which was later se- 
lected and named Rutgers. The incidence and severity of 
blotchy ripened fruit were much lower on the hybrids of 
Strain A Globe by various susceptible varieties than on the 
susceptible parent varieties. 

From the results obtained from two greenhouse crops 
and one field crop it was inferred that tobacco mosaic 
virus infection can increase the incidence and severity of 
blotchy ripened fruit. However, it was demonstrated that 
the disease can occur with severity on tobacco mosaic 
virus free plants. 

The combination of shade, high nitrogen fertility, and 
high soil moisture increased both the incidence and sever- 
ity of blotchy ripened fruit. 

By subjecting trial plants to such conditions as high 
nitrogen fertility, shade, and high soil moisture, which 
cause the development of succulent plants, it was possible 
to reproduce the disease consistently at will. Hence, a 
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breeding program utilizing Strain A Globe for the develop- 
ment of a resistant red-fruited tomato variety would now 
be justifiable. 

~ The results of the sugar analyses of fruit from suc- 
culent and non-succulent healthy plants (plants which did 
not produce blotched fruit) and from succulent diseased 
plants (plants which produced some blotched fruit) were 
variable and difficult to interpret. A sugar deficiency in 
the fruit of diseased plants was indicated (1) by the greater 
concentration of total sugar in a healthy fruit of a diseased 
plant than in the ripe area of a blotchy ripened fruit of the 
same diseased plant; (2) by the lower concentration of total 
sugar in the green blotched area of a blotchy ripened fruit 
than in the ripe red area of the same fruit; and (3) indi- 
rectly by the greater concentration of total sugar in the 
fruit of non-succulent healthy plants than in the fruit of 
succulent healthy plants. These indications that blotchy 
ripening was associated with a carbohydrate deficiency 
were counteracted (1) by variable fruit analyses, (2) by ex- 
periments which showed no comparative difference be- 
tween the concentration of total sugar of fruit from suc- 
culent healthy and succulent diseased plants; and (3) by 
analysis showing no difference in total sugar in the leaves 
and stems of diseased and healthy succulent plants. 

Microfilm $2.00; Xerox $4.20. 76 pages. 


ETIOLOGY OF THE PHYTOPHTHORA DISEASE 
OF SOYBEANS 


(L. C. Card No. Mic 58-3434) 


Herbert Harvey Klein, Ph.D. 
The Ohio State University, 1958 








The morphology of the Phytophthora species inciting the 
root and stem rot of soybean and also the factors affecting 
the development and size of reproductive structures and 
sporangial papillation and germination were investigated. 
The type of medium, source of water, and temperature af- 
fected sporangial development. Sporangial papillation was 
variable and was affected by many factors. Factors im- 
portant in the type of germination of sporangia were the 
medium, source of the fungus, and age of culture; the type 
of medium and age of culture influenced the size of spo- 
rangia. The type of medium, especially the agar content, 
was important in both the frequency of oogonia and the 
diameter of oospores. 

The pathogen was identified easily and quickly as a 
Phytophthora species by placing diseased tissues on a me- 
dium c insisting of 2.3 g/l Difco lima bean agar. Sporangia 
developed and zoospores were produced consistently within 
48 hours when the pathogen was present. 

The recovery of the pathogen from field soil, as deter- 
mined by a plant assay technique, was very low after the 
soil was exposed to dry conditions, but after prolonged wet 
conditions, the recovery was conspicuously higher. Viable 
Phytophthora was found in soil which was inadvertently in 
seed samples as a result of harvesting procedures. Soil 
can be an portant means of spread of the pathogen within 
and betwe fields. 














Sporangia and zoospores of the pathogen may be im- 
portant forms in which the pathogen could be disseminated 
within fields. Abundant sporangia and zoospores developed 
on flooded diseased soybean plants in soil; some Harosoy 
soybean plants in steamed soil infested with this flood 
water became diseased, which fact demonstrated the pres- 
ence of the pathogen in the flood water. 

The pathogen was isolated from immature seeds taken 
from pods within an advancing margin of rot of stems or 
from stem lesions. The pathogen was isolated from ma- 
ture seeds only after a two-month cold-wet treatment. 

Other root pathogens influenced the severity of Phytoph- 
thora root and stem rot of soybean in steamed soil; the 
total kill was significantly reduced when certain combina- 
tions of Rhizoctonia solani and Phytophthora or Fusarium 
roseum and Phytophthora were used. 

The etiological aspects studied and correlated to field 
conditions might be applied in future control programs for 
this disease. Microfilm $2.00; Xerox $3.00. 60 pages. 























EFFECTS OF CERTAIN ORGANIC CARRIERS 
AND METAL CHELATES ON GROWTH 
OF CORN IN NUTRIENT CULTURE 


(L. C. Card No. Mic 58-3259) 


Sanat Kumer Majumder, Ph.D. 
University of New Hampshire, 1958 


Supervisor: Dr, Stuart Dunn 


This dissertation deals with the use of certain organic 
carriers, including metal chelates, in plant nutrient cul- 
ture. There are presented a series of nine experiments 
with corn grown under greenhouse conditions. It has been 
divided into four parts: 

Part I. This is concerned with the substitution of an 
organic form of phosphorus for potassium dihydrogen phos- 
phate, the usual source. The results show that even at 
high pH (6.0-7.0) ethyl ammonium phosphate is a good sub- 
stitute for potassium dihydrogen phosphate; and, unlike 
inorganic phosphates, it does not make iron unavailable to 
plants by forming precipitates with ferric chloride. 

Part Il. This deals with the substitution of calcium | 
acetate for calcium nitrate which is commonly used as a 
source of calcium in culture solutions. It is found that 
calcium acetate not only is a good source of calcium but 
also buffers the nutrient solution to maintain it at a fairly 
high and consistent pH level. Furthermore, calcium ace- 
tate appears to stimulate root growth to a greater extent 
than calcium nitrate. 

Part IIL Ethylene diamine tetraacetic acid (EDTA) in 
low concentrations (10 micromoles and below) is found to 
be distinctly beneficial to the growth of corn, particularly 
to its root development, in solution culture. It has been 
suggested that this beneficial effect may be due toa 
growth-promoting property of EDTA in low concentrations. 

Corn plants growing in nutrient solution are adversely 
affected by excess of copper sulfate (0.4 micromoles and 
higher). EDTA can prevent copper toxicity in corn up to 
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a certain level. The biochemical basis for the modifying 
effect of EDTA on copper toxicity has been discussed in 
detail. 

A similar experiment with manganese indicates that 
EDTA fails to prevent chlorosis in corn caused by excess 
manganese in the nutrient Solution. 

Part IV. The upper non-toxic level for “Versenol” (N- 
hydroxy ethyl ethylene diamine triacetic acid) in nutrient 
solution is found to be 20 micromoles per liter. Unlike 
EDTA, “Versenol” in low dilutions does not seem to have 
any particular beneficial effect on the root growth of corn. 

“Versenol” magnesium chelate, when supplied in 
non-toxic concentrations (6 micromoles) and with proper 
adjustment of the composition of the nutrient solution, can 
substitute effectively for magnesium Sulfate as a source of 
magnesium. “Versenol” calcium chelate, however, proves 
to be a poor substitute for calcium acetate as a source of 
calcium. Microfilm $2.00; Xerox $5.40. 106 pages. 


CHANGES IN RESPIRATION AND FERMENTATION 
ASSOCIATED WITH MICROSPORE MITOSIS 
IN LILIUM LONGIFLORUM THUNB. 


(L. C. Card No. Mic 58-3364) 


Maimon Nasatir, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Ralph E, Erickson 


A question of long standing in biology has been the im- 
mediate source of energy for mitosis. With respect to 
this question, the present work is an investigation of the 
changes in respiration and in fermentation correlated with 
mitosis in the microspores of Lilium longiflorum Thunb. 
cv. ‘Croft’. These cells are well suited to this study be- 
cause the mitosis is synchronous throughout all the anthers 
in one flower bud and also because the developmental index 
which exists for this organ permits pre- and postmitotic 
changes to be studied. 

The measurements of oxygen consumption and carbon 
dioxide evolution were made on isolated microspores in 
all-glass differential ultra-microrespirometers. D- 
Glyceraldehyde-3-phosphate dehydrogenase activity was 
used as a measure of fermentation. The enzymatic activity 
was measured in homogenates of anthers by the increase 
in optical density at 340 mu due to the reduction of diphos- 
phopyridine nucleotide. 

It was found that respiration and fermentation change in 
their activities with respect to mitosis. There is a respir- 
atory minimum associated with mitosis. This minimum 
confirms previous work on the anthers of Trillium and 
Lilium. A respiratory maximum was also found to be as- 
sociated with mitosis. 

The data presented suggest that respiratory activity oc- 
Curs during the time of chromosome duplication. It is not 
clear, however, to what extent chromosome movement de- 
pends upon premitotic respiratory energy. In addition, 
there is an indication that the normal pathways of oxidative 
phosphorylation are somehow altered during the premitotic 














period. The results from the study of fermentation are in- 
consistent with the theory that increased glycolysis leads 
to mitosis. Microfilm $2.00; Xerox $3.00. 52 pages. 


SOME ASPECTS OF TERMINAL OXIDATION 
IN BARLEY ROOTS 


(L. C. Card No. Mic 58-3726) 


John Albert Romberger, Ph.D. 
University of Michigan, 1958 


Roots of barley seedlings were studied with respect to 
(1) the persistence of mitochondrial particles and cyto- 
chrome oxidase during root development, and (2) the 
existence of electron transfer systems not dependent upon 
particle-bound enzymes. 

Intact cells, obtained from roots by a vital sectioning 
technique, were examined by dark field microscopy, and 
large numbers of spherical mitochondria were observed 
in the streaming cytoplasm. There was no obvious 
morphological change or great decrease in the numbers 
of particles per cell with increasing age of roots. 

Roots of seedlings grown in the dark, in aerated solu- 
tions of calcium and magnesium sulfate, were homogenized 
in buffered 0.5 M sucrose, and suspensions of mitochon- 
drial particles isolated from the homogenates by centrifu- 
gation were assayed for cytochrome oxidase activity by a 
spectrophotometric method. The measured activity of 
particles isolated from roots 3 to 11 days old could ac- 
count for about one-third of the oxygen uptake of the whole 
roots. This is at variance with the reported disappearance 
of the enzyme by the sixth day of development. The in- 
sufficiency of the extracted cytochrome oxidase to account 
for the total respiration of intact roots may be the result 
of unsuitable techniques, or it may indicate that some 
other oxidase mediates a fraction of root respiration. 

A malic dehydrogenase which requires diphosphopyri- 
dine nucleotide (DPN) as a coenzyme was present in the 
root homogenates. Various fractions of the latter were 
assayed for the enzyme by a spectrophotometric method 
which measured the accumulation of the reduced coen- 
zyme (DPNH). Only a small fraction of the total activity 
was localized on the mitochondrial particles, whereas the 
remainder constituted a nonmitochondrial system capable 
of reducing DPN, 

The homogenates also contained a soluble enzyme sys- 
tem able to catalyze the oxidation of DPNH to DPN with 
the uptake of 0.5 mole of oxygen per mole of DPNH. Al- 
though crude preparations of the system exhibited readily 
measurable activities without requiring the addition of 
cofactors, the rate of oxidation could be greatly increased 
by adding a boiling water extract of 6-day-old roots. This 
extract was also effective in restoring activity to enzyme 
preparations which had been inactivated by dialysis. The 
effect of the root extract could not be duplicated by an 
extract of barley seed or by any of several commercial 
cofactor preparations, alone or in combination. Hordenine 
and tyramine, alkaloidal amines found in barley roots, 
stimulated both the rate of DPNH disappearance and of 
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oxygen uptake, but did not change the mole ratio of oxygen 
consumption. These compounds, therefore, may be 
naturally occurring cofactors of the soluble DPNH oxidase 
system. A requirement for additional unidentified co- 
factors was indicated by the inability of the alkaloidal 
amines to reactivate dialyzed enzyme preparations unless 
root extract also was present. 

The soluble DPNH oxidase system was extensively in- 
hibited by 10 *M cyanide, ascorbic acid, hydroquinone, 
diethyldithiocarbamate, and ortho-dihydric phenols; it was 
stimulated by hordenine, tyramine, and certain other 
monohydric phenols. The nonphenolic derivatives of stimu- 
latory phenols and of inhibitory diphenols were relatively 
innocuous. 

The terminal enzyme of the soluble DPNH oxidase sys- 
tem was not identified, but the present evidence does not 
Support any of the terminal oxidases which have been sug- 
gested as participants in plant respiration. However, the 
great activity of this system and the soluble nature of some 
Krebs cycle enzymes suggest that a soluble component of 
electron transport may exist in barley roots. 

Microfilm $2.20; Xerox $7.80. 167 pages. 


THE USE OF SYSTEMIC CHEMICALS IN | 
OAK WILT CHEMOTHERAPY AND THEIR EFFECT 
UPON DISEASE DEVELOPMENT 


(L. C. Card No. Mic 58-3458) 


Donald Frederick Schoeneweiss, Ph.D. 
The Ohio State University, 1958 


Although oak wilt was first described in 1941, no satis- 
factory control measure has been devised. Many chemi- 
cals have been screened as therapeutants or preventives, 
but none have given satisfactory control. Silvicultural 
practices have been likewise unsuccessful. 

Fourteen chemicals Known to possess systemic proper- 
ties were evaluated as therapeutants. At the same time, 
the effectiveness of three methods of application, foliar 
spray, soil drench, and bole injection was checked. Differ- 
ences were observed on the incubation period and on the 
toxicity of systemics to the host plants. Vancide 51, ap- 
plied as a bole injection, was the only compound which sig- 
nificantly delayed symptom appearance. Actidione (cyclo- 
heximide) and four of its derivatives were highly phyto- 
toxic when applied as bole injections. A light scorching of 
leaves was apparent when Phix and Actidione were applied 
as foliar sprays. Griseofulvin and Monsanto Z-2296 were 
phytotoxic as soil drenches. 

The effectiveness of systemics in the field against oak 
wilt was not related to their fungitoxicity to Endoconidio- 
phora fagacearum Bretz, the oak wilt pathogen, in culture. 
The inactivation of these chemicals by the host, by the 
pathogen or its metabolic products, or by a combination of 
both was investigated. Vancide 51 and Dithane Z-78 were 
not toxic when added to oak juice extract or to potato dex- 
trose broth cultures of the pathogen. Zerlate was not toxic 
when added to oak extract and was partially inactivated in 
potato dextrose broth culture, whereas the toxicity of 











Manzate remained unchanged. Since Vancide 51 contains 
a dithiocarbamate, and Dithane and Zerlate are dithio- 

carbamates, the 2-mercaptobenzothiazole moiety of Van- 
cide 51 is probably the active ingredient against oak wilt. 

Differences in disease severity and in longevity of 
diseased trees between the red oak and the white oak groups 
have been observed. Tylose development, considered by 
many workers to be the cause of oak wilt symptoms, was 
investigated in relation to chemotherapeutic treatment in 
both groups. By examining microtome sections from 
terminally inoculated branches of white and black oaks, it 
was found that tylose formation is most rapid and extensive 
in black oaks. The percentage of vessels containing ty- 
loses in black oaks at the time of symptom appearance (35 
days following inoculation) was greater than that found in 
white oaks at 70 days after inoculation, at which time no 
Symptoms had appeared. Fall coloration masked any pos- 
sible symptom appearance in white oaks after 70 days. 
White oaks are not as susceptible as black oaks to what- 
ever incites tylose formation. | 

Bands of open vessels, formed external to bands of 
plugged vessels during the same growing season in which 
symptoms appeared, were observed in sections from 
branches of diseased white oaks. This phenomenon has 
not been reported previously. Since annual rings of xylem 
external to the bands of open vessels were not invaded, 
the formation of these bands may be considered a type of 
morphological resistance in white oaks. 

An annual ring of open xylem vessels was formed ex- 
ternal to the ring of plugged vessels in a pin oak treated 
with Vancide 51 as a bole injection. The tree remained 
alive for at least a year and a half following inoculation, 
and wilt symptoms were similar to those of white oak in 
which morphological resistance was found. This could be 
considered a chemically induced resistance to oak wilt in 
pin oaks. : 

The bole injection method as modified by the author was 
superior in effectiveness to the foliar spray and the soil 
drench methods. _Many chemicals which do not penetrate 
leaf or root surfaces may be systemic when injected di- 
rectly into the vascular system. The retardation of disease 
development observed on trees injected with Vancide 51 
increases the likelihood of chemotherapy of oak wilt on 
members of the red oak group. 

Further investigation of natural resistance in white 
oaks combined with the use of effective systemicsS may 
lead to a practical control measure for the white oak group. 

Microfilm $2.00; Xerox $4.60. 86 pages. 


SOME FACTORS AFFECTING GIBBERELLA 
STALK- AND ROOT-ROT OF CORN 


(L. C. Card No. Mic 58-3466) 
Paul Loyd Thayer, Ph.D. 
The Ohio State University, 1958 


Gibberella stalk- and root-rot causes extensive damage 
to the corn crop in Ohio every year, bui the value per 
acre of corn is not high enough to permit the economical 
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use of present-day chemical fungicides for control. In- 
formation relative to the effect of cultural practices, age 
of corn plants when decay of the stalks is most extensive, 
and mode of invasion by the pathogen would be of value to 
the investigator in formulating a less expensive control 
program. 

Plants growing in mineral-salt gravel-cultures in the 
greenhouse were used to study the effects of high, medium, 
and low levels of nitrogen, phosphorus, and potassium on 
the development of Gibberella stalk- and root-rot. The 
high level of phosphorus reduced the amount of both stalk- 
and root-rot. The concentrations of nitrogen and potas- 
sium had no apparent effect on root-rot development, but 
they did affect stalk-rot development through a significant 
interaction between the two elements. An increase in the 
level of nitrogen increased the amount of stalk-rot at the 
medium and high levels of potassium, but did not affect the 
amount of stalk-rot at the low level of potassium. An in- 
crease in the level of potassium decreased stalk-rot at the 
low level of nitrogen, had no effect at the medium level, 

and increased the amount of stalk-rot at the high level of 
nitrogen. The combination of high phosphorus and medium 
nitrogen and potassium levels resulted in maximum inhibi- 
tion of stalk- and root-rot consistent with optimum growth 
of the corn plants. 

Corn plants are relatively resistant to stalk-rot de- 
velopment before pollination and are more susceptible 
thereafter, but the rate of rot spread varies with the age 
of plants and with the internode inoculated even after pol- 
lination. Stalk-rot development in plants inoculated in the - 
internode above the ear shank at nine to eleven weeks of 
age was rapid during the first three-week period following 
inoculation, but did not continue during the next three 
weeks, Stalk-rot development was slow in plants similarly 
inoculated at twelve to fourteen weeks of age, but the rot 
continued to develop during the entire six-week experi- 
mental period. Stalk-rot development over a three-week 
period following inoculation in the second elongated inter- 
node above the ground did not vary in plants from nine to 
fourteen weeks of age. 

Gibberella roseum f. cerealis did not incite stalk-rot 
when conidial suspensions or fungus-agar discs were 
placed behind the leaf sheaths of corn. 

Inoculations of antagonistic fungi simultaneously into 
the stalk with G. roseum f. cerealis had little effect on 
stalk-rot development. 

Microfilm $2.00; Xerox $3.00. 46 pages. 





AN INVESTIGATION ON THE ACTION 
OF MALEIC HYDRAZIDE 


(L. C. Card No. Mic 58-3858) 


Ralph Edward Williamson, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Emma L, Fisk 


This study deals with the mechanism of action of maleic 
hydrazide (MH) and with the effect of MH on field-grown 





wheat and rye and on mitotic divisions in Vicia faba roots. 

Oil emulsions which contained the diethanolamine salt 
of MH were sprayed on field plots of wheat and rye. Ap- 
proximately 1/2 and 1 pound of MH per acre were applied 
to wheat at eight stages of development ranging from 
dormant in January to the late milk to early soft dough 
stage. Applications at all stages of development, except 
the last stage, effectively reduced the yield of grain. The 
higher level of MH applied at the early stages of develop- 
ment resulted in a greater yield reduction than the lower. 
During the actively growing period, essentially the same 
yield reduction was secured with 1/2 and 1 pound of MH 
per acre. Rye treated with MH at the early boot stage of 
development and at the late boot to early head stage re- 
sponded to applications of MH in a manner similar to wheat. 

Primary root tips from Vicia faba seedlings, exposed 
to aqueous solutions of the acidic form of MH, were taken 
after 0, 3, 6, 12 and 24 hours. After 24 hours in the treat- 
ment solutions, the remaining seedlings were placed in 
clean vials of distilled water. Root tips were taken 12, 24 
and 48 hours after placement in distilled water. The root 
tips were Stained by the Feulgen technique and examined 
for irregular divisions, breakage of chromosomes and for 
frequency of divisions in certain mitotic stages. 

Maleic hydrazide caused a reduction in the mitotic in- 
dex; however, only a few other irregularities were ob- 
served. The few. abnormalities, such as polyploid cells 
and chromosome breakage, were about equally spread 
across treated and untreated roots. A ten parts per mil- 
lion concentration of MH was highly effective in reducing 
mitosis in Vicia faba roots. After 24 hours in the treat- 
ment solutions, subsequent transfer to distilled water did 
not result in resumption of a high rate of mitosis. 

Roots of Allium cepa and Cucumis sativus were ex- 
posed to aqueous solutions of the acidic form of MH and to 
solutions which contained MH plus either 3-indoleacetic 
acid, a nucleic acid base, or one of their neucleosides or 
neucleotides. Root growth was the primary criterion used 
to evaluate the effect of the chemicals. The concentration 
of MH was selected so as to produce in the MH control ap- 
proximately 15, 35 or 50 per cent inhibition of root growth. 
The addition of thymine to the MH solutions consistently 
resulted in increased growth over the MH control. The 

















small amount of relief from MH inhibition afforded by 


cytosine and uracil may have been due to interconversion 
to thymine. Cytidine and cytidylic acid were as effective 
as cytosine for reducing the inhibitory effect of MH. There 
appeared to be some antagonism between 3-indoleacetic 
acid and MH; however, the antagonism does not appear to 
be the primary effect of MH on plants. It appears that MH 
inhibits the function of more than one enzymatic system. 
Microfilm $2.00; Xerox $5.00. 99 pages. 
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THE LEPTOSPORANGIUM IN THE GENERA 
ALLIED WITH POLYPODIUM AND VITTARIA 


(L. C. Card No. Mic 58-3751) 


Kenneth Allen Wilson, Ph.D. 
University of Michigan, 1958 








The purpose of this study is to reinvestigate the on- 
togeny of the leptosporangium in order to arrive at a pre- 
cise understanding of its morphology, and to determine 
the taxonomic significance of the structure of the mature 
Sporangium in genera which have been placed in the Poly- 
podiaceae, Grammitidaceae, and Vittariaceae. 

In Part I of the study, the ontogeny of the sporangia of 
Phlebodium aureum, Xiphopteris serrulata, and Pyrrosia 
nuda is described. Both sectioned sporangial material _ 
and material cleared in sodium hydroxide and stained are 
used. The stages in the ontogeny of the sporangium of 
each species are illustrated and described. It is shown 
that the development of the sporangium has long been mis- 
interpreted. The evidence presented leads to the follow- 
ing general conclusions: (1) The sporangial stalk is not 
formed by the activity of an apical cell, but instead re- 
sults from intercalary divisions in the primary segments 
of the sporangial primordium. (2) The one-rowed stalk 
is a direct result of the transverse orientation of the 
first-formed wall in the sporangial initial, while two- and 
three-rowed stalks are formed as a result of the oblique 
orientation of the first-formed wall and also the number 











a 


of rows depends on the placement of the wall which pro- 
duces the sporangial Segment L (3) The stalk is produced 
from division products designated as Segment 0 and the 
lowermost cells of Segments I, II, and II. The stomial 
region develops in Segment II, and the remainder of the 
annulus forms in Segments I! and IV. (4) It is suggested 
that the tapetal initials are better interpreted as inner- 


wall cells of the capsule, and that the term “archesporium” 


be limited to designate the cell which directly gives rise 
to the sporocytes. 

In Part II of the study, the detailed structure of the ma- 
ture sporangia of sixty-one species from fifty different 
genera of ferns is illustrated, described, and compared. 
Paraphyses, when present, are also included in the treat- 
ment. It is shown that the morphology of the sporangium 
can serve as valuable evidence in the classification of 
ferns. On the basis of sporangial morphology, the follow- 
ing conclusions are drawn: (1) The Vittariaceae is a 
clearly distinct family. (2) The recognition of families 
Dipteraceae and Cheiropleuriaceae is justified. (3) The 
Platyceriaceae is not sufficiently distinct to warrant fa- 
miliar separation from the Polypodiaceae. (4) The sepa- 
ration of the Grammitidaceae from the Polypodiaceae is 
supported. (5) The genus Loxogramme may be better 
treated as a separate family. (6) The systematic position 
of Anarthropteris is doubtful. Some possible values of 
paraphyses in systematic studies are discussed, but their 
Significance is obscure. 

Microfilm $2.00; Xerox $6.40. 131 pages. 
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CHEMISTRY, GENERAL 
REACTIONS OF IRIDIUM AND RHODIUM WITH 
ETHYLENEDIAMINETETRAACETIC ACID 
(L. C. Card No. Mic 58-3440) 
Harold Dale McBride, Ph.D. 
The Ohio State University, 1958 


The reaction of iridium(IV) with EDTA has been known 


for four years, and it was believed to be complex formation. 


That idea was supported by spectrophotometric, complexo- 
metric, and hydrolytic evidence. Moreover, complexomet- 
ric titrations, which showed that one mole of EDTA was 
consumed per mole of iridium(IV) present, indicated that 
the complex contained two moles of iridium(IV) and one 
mole of EDTA. This reaction proceeded stoichiometrically 
only in reaction mixtures containing at least a 3:1 molar 
ratio of EDTA to iridium(IV). Since EDTA forms 1:1 com- 
plexes with metal ions, it was apparent that the reaction of 
iridium(IV) with EDTA required further investigation. 

In this study, Job’s method confirmed that one mole of 
EDTA reacted with two moles of iridium(IV), but an at- 
tempt to isolate a 2:1 complex yielded a product containing 
one mole of iridium to two moles of decomposed EDTA. 
Carbon dioxide was evolved during the reaction. When 
EDTA was in large excess, two moles of iridium(IV) reac- 
ted with one mole of EDTA. Two moles of COz were ‘ 
evolved and the IrCls~ was reduced quantitatively to IrCle~. 
When iridium(IV) was in large excess, four moles of irid- 
ium(IV) reacted with each mole of EDTA present, and 
IrCls- was reduced to IrCle~; but a maximum of 3.25 moles 
of COz2 was recovered and the pH-drop corresponded to 
about 1.7 moles of H* ion. The IrClg= was identified by its 
absorption spectrum in the reaction mixtures and in solu- 
tions of the product isolated from those mixtures. The 
isolated product was an amine salt formed from IrCle-, 
Cl , and a mixture of tertiary amines formed from the ox- 
idation cf EDTA. Hence, it was proved that iridium(IV) 
reacts with EDTA by an oxidation-reduction reaction, and 
a complex does not form, 

The formation of a complex of rhodium(II) in sulfate 
solutions with EDTA was supported by spectrophotometric 
evidence and pH studies. Absorption spectra showed that 
EDTA forms the same complex with rhodium(II) in sulfate 
solutions as it forms with rhodium(II) in chloride solu- 
tions. Microfilm $2.00; Xerox $4.20. 77 pages. 
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STUDIES ON SOME INTERMEDIATE REACTIONS 
IN BACTERIAL PROTEIN SYNTHESIS 


(L. C. Card No. Mic 58-3404) 


Robert William Bernlohr, Ph.D. 
The Ohio State University, 1958 


The problem of the elucidation of the mechanism of 
protein biosynthesis has recently evolved from investiga - 
tions concerning the total process to experimentation on 
each of the chemical steps. This study deals with attempts 
to uncover the relationship between nucleic acids and pro- 
tein synthesis and with observations on the intermediate 
reactions in this biosynthesis. 

By utilizing sedimented cells from log-phase Azoto- 
bacter vinelandii cultures, the characteristics of the incor- 
poration of radioactive glycine into the ribonucleic acid, 
deoxyribonucleic acid and protein of these cells were in- 
vestigated. The effect of chloramphenicol on the metabo- 
lism of this microOrganism was also tested, and its ability 
to inhibit differentially the biosynthesis of proteins and 
nucleic acids was shown. Other inhibitors of one of these 
processes, such as penicillin, purine, 8-azaxanthine, B- 
thienylalanine, allylglycine, or rubidium, cobalt and uranyl 
ions, do not produce this differential inhibition. From the 
experiments performed, it appears that chloramphenicol 
does not cause the synthesis of abnormal ribonucleic acid, 
but that some initial biosynthetic process is inhibited. 

A. vinelandii cells were fragmented by sonic oscillation 
and centrifugal fractions obtained. When the specific ac- 
tivities of ribonucleic acid, deoxyribonucleic acid, and 
protein in these sedimentable fractions and in the superna- 
tant solution from the high speed centrifugation were deter - 
mined on a time basis, it was found that the initial incor- 
poration of label appears in the supernatant solution. This 
solution contains a majority of the amino acid activating 
activity, and in studies on cell-free incorporating systems 
it was found that a heavy particulate fraction obtained after 
sonic oscillation required the presence of this solution. In 
contrast, a cell-free amino acid incorporating system, 
which was inhibited by the supernatant solution, was pre- 
pared by the osmotic rupture of these bacterial cells. Both 
of these particulate systems catalyze the incorporation of 
glycine-C™ into ribonucleic and deoxyribonucleic acids. 

The enzymatic mechanism of amino acid activation was 
also studied. When tryptophan, labeled in its carboxyl 
group with oxygen-18, was incubated in the presence of 
adenosine triphosphate, a purified tryptophan activating 
enzyme and hydroxylamine, it was found that the oxygen-18 
was transferred to the terminal phosphate of adenosine 
monophosphate. In order to determine whether this mech- 
anism is true for amino acid activation in general, similar 
experiments were performed with an alanine activating 
enzyme, and with the activating enzymes from the A. 
vinelandii supernatant solution. In bot.. cases, carboxyl 
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oxygen-18 was transferred to adenosine monophosphate, 
indicating the formation of an amino acid-adenosine mono- 
phosphate intermediate during the activation of all amino 
acids. 

An investigation was also initiated in an attempt to 
characterize the soluble cofactor involved in protein syn- 
thesis. This cofactor appears to be the acceptor for acti- 
vated amino acids, since hydroxylamine, which attacks high 
energy carboxyl bonds, when incubated in the presence of a 
solution containing the amino acid-factor, causes the for- 
mation of amino acid hydroxamates. A series of experi- 
ments was performed to characterize the chemical and 
physical properties of this amino acid-factor complex. 

Microfilm $2.00; Xerox $4.40. 82 pages. 


EFFECT OF ANTIBIOTICS ON CHICKS AND 
RATS FED COMPLETE DIETS OR 
DIETS DEFICIENT IN DIFFERENT 

INDIVIDUAL NUTRIENTS 


(L. C. Card No. Mic 58-3831) 


Jose Edgar Braham, Ph.D. 
The University of Wisconsin, 1958 
Supervisors: Professors H, R. Bird and C. A. Baumann 

Procaine penicillin, aureomycin, albamycin, chloromy- 
cetin, zinc bacitracin, terramycin, streptomycin and achro- 
mycin were added to folic acid-, riboflavin-, or pantothenic 
acid-deficient rations for chicks. Additional experiments 
were run in rats fed diets low in riboflavin or pantothenic 
acid. 

The chick diets used in the folic acid experiments con- 
sisted of a purified sucrose diet and a corn-fish meal prac- 
tical ration whose folic acid content amounted to half the 
requirement of the chick for this vitamin. Of the antibiot- 
ics added to the practical ration, bacitracin, terramycin 
and achromycin gave significant increases in weight. In 
the presence of 0.25 mg. of additional folic acid per kilo- 
gram of this ration, all antibiotics failed to increase growth 
significantly. 

When antibiotics were added to the purified sucrose ra- 


tion supplemented with three levels of folic acid, namely 0.0, 


0.25 and 0.50 mg. per kilogram of ration, the results were 
as follows: albamycin, terramycin and streptomycin in- 
creased growth when added to the diet devoid of folic acid. 
At the intermediate level of folic acid, albamycin, chloro- 
mycetin and terramycin gave the best responses, whereas 
at the highest level of folic acid, aureomycin, procaine pen- 
icillin and streptomycin gave significant increases in 
weight. 

Folic acid analyses of the livers of birds receiving an- 
tibiotics showed that the concentration of the vitamin was 
slightly increased in this organ paralleling the growth re- 
sponse. 

When a purified ration free of riboflavin was supple- 
mented with three levels of riboflavin, namely 0.75, 1.5 and 
3.0 mg. per kilogram of ration, the results were as follows: 
at the lowest level of riboflavin supplementation, albamy- 
cin, chloromycetin, aureomycin and bacitracin gave signifi- 
cant responses in weight; at the intermediate level, only 
penicillin and chloromycetin responded significantly, while 





at the high level of riboflavin most of the antibiotics re- 
sulted in significant increases in weight. The concentra- 
tion of riboflavin was not increased either in the liver or 
in the whole animal. Results obtained with rats paralleled 
those with chicks, except that in rats no stimulation by an- 
tibiotics was observed when the ration was adequate. 

In the presence of three levels of calcium pantothenate, 
namely 3.0, 6.0 and 10.0 mg. per kilogram of ration, anti- 
biotics produced a better growth response when the panto- 
thenic acid in the diet was low, than when an adequate level 
was added, Experiments conducted with rats gave similar 
results. 

Procaine penicillin, aureomycin, albamycin, zinc bacit- 
racin and streptomycin were added at a level of 1000 mg. 
per kilogram to diets containing raw or heated soybean oil 
meal. Most of the antibiotics stimulated a significant in- 
crease in weight when raw soybean meal was fed, although 
the growth obtained did not equal that obtained with unsup- 
plemented commercial soybean meal. Antibiotics were 
less effective in promoting additional growth with the lat- 
ter source of soybean meal. 

Experiments conducted with rats showed that antibiotics 
improved the growth of the experimental animals when raw 
soybean meal was fed; the level of added methionine in the 
diet was at least partly responsible for this effect. 

These results are in harmony with the view that anti- 
biotics improve growth either by sparing some limiting 
nutrient or by suppressing some mild infection which might, 
otherwise, result in a slow rate of growth. In addition the 
data on the soybean meal experiments suggest that antibi- 

otics might act in some hitherto unexplained way. 
Microfilm $2.00; Xerox $5. 40. 107 pages. 


BACTERIAL STRUCTURE AND RELATED 
BIOCHEMICAL FUNCTION 


(L. C. Card No. Mic 58-3412) 


Leonard Barrett Carr, Ph.D. 
The Ohio State University, 1958 


The organism Azotobacter agilis var. vinelandii strain 
O is receiving increasing study in the hands of the scien- 
tific fraternity. Such interest stems from the fact that this 
organism has, in the past, been used as a prime vehicle 
for nitrogen fixation studies, and with these studies has 
come an increasing interest in the over-all physiology of 
the organism. It was thought desirable that an attempt be 
made to gain an insight of the anatomical nature of the or- 
ganism and that such studies should include a consideration 
of the cytological and biochemical effects accompanying 
abnormal mineral nutrition. 

Electron micrographs of ultra thin sections of log 
phase A. agilis var. vinelandii O failed to reveal cellular 
components beyond those which are generally accepted as 
being present within bacterial cells at the present time. 
Similar observation of stationary phase cells, however, 
further illustrated the high degree of vacuolation which 
may be observed in such cells on examination with the op- 
tical microscope, and demonstrated the presence of a fi- 
brous compact mass wound around the periphery of the 
cell - tentatively identified as the capsule. 

Three techniques of bacterial rupture were examined, 
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those of sonication, enzymatically catalysed cell wall di- 
gestion, and cellular osmotic rupture. Preparations from 
sonicated bacteria were seen to be highly heterogeneous 
on electron microscopic examination, Cell wall digestion 
with lysozyme and subsequent protoplast lysis was found 
to permit the preparation of a bacterial cytoplasmic mem- 
brane fraction, noted to be contaminated with large partic- 
ulates. Radioactive isotope studies showed that this frac- 
tion was almost completely depleted of calcium content by 
the Versene included in the enzymatic preparation used for 
cell wall digestion. From the point of view of correlation 
of bacterial structure and biochemical function, the most 
useful method of cellular rupture was seen to be that of 
osmotic shock. A low speed centrifugal fraction was found 
to be made up of empty bacterial cell envelopes, each con- 
sisting of cell wall and cytoplasmic membrane. Subse- 
quent supernatant centrifugation at higher speeds may be 
used for the isolation of cytoplasmic materials. 

Mineral nutrition studies were designed to illustrate 
the cytological and growth responses of Azotobacter to 
various analogues of calcium, iron, and phosphorus. Stron- 
tium was shown to be capable of substituting for the cal- 
cium requirement of all strains of Azotobacter studied and, 
in addition, it was found that in some species of the genus, 
barium would serve in a like capacity. 

Chromium, a member of the molybdate-tungstate family 
of elements, was shown to inhibit iron metabolism of A. 
agilis var. vinelandii O. Nickel was seen to inhibit growth 
of this organism; cobalt exerted no effect. Arsenate was 
found to substitute partially for the phosphate requirement 
of A. agilis var. vinelandii O. Both strontium and chro- 
mium were found to be effective in greatly increasing the 
cell size of some species of Azotobacter. Strontium- 
grown stationary phase A. agilis var. vinelandii O were 
seen to exude cytoplasmic materials in large spherical 
particulates on spontaneous rupture of such cells during 
the process of specimen preparation for electron micros - 
copy. These particulates were comparable in size to 
those observed as contaminants in low speed centrifugal 
fractions obtained from normally grown cells. The size 
range of such particulates was of the order 100 - 400 mu 
in diameter, considerably larger than the 20 -25 mu cyto- 
plasmic particulates previously prepared from bacteria. 
While it is not established that under certain physiological 
conditions the bacterial cell content may be arranged in 
the manner suggested, it is likely that a greater degree of 
structural organization exists than that of which we are 
cognizant at the present time. 

Microfilm $2.00; Xerox $5.20. 102 pages. 























METABOLIC ADAPTATIONS IN HIGHER ANIMALS 
(L. C. Card No. Mic 58-3835) 


Richard Allan Freedland, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Assistant Professor Alfred E, Harper 
Since various glucogenic stress conditions cause an in- 
crease in liver-6-phosphatase activity in the rat, an at- 


tempt was made to produce such changes by dietary means. 
Rats fed diets in which protein, fat, galactose, or fructose 





was substituted for dextrin, a direct glucose source, 
showed a markec increase in liver glucose-6-phosphatase 
activity. Pair feeding decreased the differences between 
the control and experimental groups; however, the differ - 
ences remained highly significant. Liver glucose-6-phos- 
phatase activity per unit of body weight of rats consuming 
diets in which protein or fat was substituted for dextrin 
rose rapidly, then fell gradually as the duration of the ex- 
periment was extended until, after about 21 days, the ac- 
tivity was just slightly above control values. There was no 
decrease from the initial high values for liver glucose -6- 
phosphatase even after 30 days in rats consuming a diet in 
which sucrose had been substituted for dextrin. When ani- 
mals that had been allowed to come to “adaptive equilib- 
rium” on a high-protein diet were given a high-fat diet a 
rapid increase in liver glucose-6-phosphatase, comparable 
to the initial response of non-adapted rats, was observed. 

A rapid increase in liver glucose-6-phosphatase activity, 
the primary adaptation, occurred in rats fed a high protein 
diet containing less than 30 per cent of dextrin but failed to 
occur if the dextrin content of the diet was 30 per cent or 
more. Secondary adaptations, as evidenced by a return of 
the glucose-6-phosphatase activity to a normal level, oc- 
curred rapidly in rats receiving 5 per cent or more of 
dextrin in a high protein diet. Rats fed a high fat diet con- 
taining 30 per cent dextrin showed a primary adaptation, 
while rats receiving high fat diets containing 40 per cent 
dextrin showed no such adaptation. As little as 6 per cent 
of fructose in the diet caused a primary adaptation, 
whereas 50 per cent of galactose was required to produce 
a similar effect; in neither of these two cases was there 
any evidence of secondary adaptation. 

The inclusion of 1 per cent ethionine in diets containing 
8 per cent or less of casein as the sole source of protein 
completely inhibited the glucose-6-phosphatase adaptation 
to a high-sucrose diet in rats. The inclusion of excess 
leucine in the diet partially inhibited the glucose-6-phos- 
phatase adaptation to a high-sucrose diet. The degree of 
inhibition of the glucose -6-phosphatase adaptation by ethi- 
Onine depended solely on the ethionine to methionine ratio 
in the diet, with a ratio of 2.7 or above producing complete 
inhibition. The increased glucose-6-phosphatase activity 
due to the ingestion of a high-sucrose diet disappeared 
within 2 days when sufficient ethionine was added to the 
diet or when dextrin was substituted for sucrose, 

Glucose -6-phosphatase activity decreased in space-fed 
rats for the first few hours after they had eaten. Within 4 
hours there was a marked difference in glucose -6-phos- 
phatase activity between space-fed rats ingesting a high- 
protein or high sucrose diet and those ingesting a control 
diet. Hydrocortisone injection in rats had no effect on the 
glucose -6-phosphatase activity per unit of body weight 
even 12 hours after injection. 

Rats fed diets in which protein, fat, or fructose was 
substituted for dextrin showed a marked increase in liver 
glucose -6-phosphatase and liver fructose-1,6-diphosphatase 
activity. Rats receiving diets in which galactose or man- 
nose was substituted for dextrin showed a marked increase 
in glucose-6-phosphatase activity and a marked decrease 
in fructose-1,6-diphosphatase activity. When sorbitol, 
sorbose or mannitol was substituted for the dextrin of the 
diets fed to rats the glucose-6-phosphatase activity in- 
creased markedly and the fructose-1,6-diphosphatase ac- 
tivity showed no change. The per cent activation of fruc- 
tose-1,6-diphosphatase activity on autolysis was constant 
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for all experimental groups, whether the initial fructose-1, 
6-diphosphatase activity increased or decreased. 
Microfilm $2.00; Xerox $6.00. 125 pages. 


QUANTITATIVE HISTOCHEMICAL DISTRIBUTION 

OF COENZYME A AND CERTAIN PHOSPHORUS 

COMPOUNDS IN THE RAT ADRENAL GLAND IN 
VARIOUS FUNCTIONAL STATES 


(L. C. Card No. Mic 58-3533) 


Leonard Jason Greenberg, Ph.D. 
University of Minnesota, 1958 


Supervisor: David Glick 


Summary 

1. The literature on coenzyme A activity and the me- 
tabolism of adrenal phosphorus compounds in normal and 
treated animals has been reviewed. 

2. The quantitative histological distribution of coen- 
zyme A was studied in the adrenals of normal rats and rats 
which had previously been injected with ACTH and calcium - 
d-pantothenate. Normal rat adrenal showed CoA activity 
peaks in the outer and inner portions of the fascicular 
zone, ACTH administration caused a significant increase 
in the CoA concentration in the inner fascicular zone. 
Pantothenate administration caused a significant increase 
in the CoA concentration in the outer fascicular zone and 
elevated the CoA concentration throughout the cortex to the 
same level as that seen in the inner fascicular zone of 
control rat adrenals. 

3. The quantitative histological distribution of inor- 
ganic and labile ester phosphorus was studied in the adre- 
nals of normal and ACTH treated rats. Inorganic phos- 
phorus was found to be uniformly distributed in the cortex 
and medulla. A peak in labile ester phosphorus was found 
in the outer fascicular zone. Administration of ACTH 
caused a significant elevation of labile ester phosphorus 
in the medulla. | 

4. The diurnal variation of CoA and inorganic and la- 
bile ester phosphorus compounds was studied in the adre- 
nals of normal and treated rats. A day-night difference 
was observed which was eliminated by exogenous ACTH 
and hypophysectomy. 

9. A relationship between CoA activity and labile ester 
phosphorus concentration (predominantly ATP) was found 
to exist. When an increase in CoA activity was observed, 
a concomitant decrease in labile ester phosphorus concen- 
tration occurred, 

6. The implications of these findings have been dis- 
cussed. Microfilm $2.00; Xerox $4.20. 76 pages. 





PRODUCTS OF METABOLISM OF PROTEIN-FREE 
AMINO ACID DIETS FED TO RATS 


(L. C. Card No. Mic 58-3536) 


Paul Arthur Hedin, Ph.D. 
University of Minnesota, 1958 


It had earlier been observed in this laboratory that rats 
could be maintained during growth, reproduction, and lac- 
tation with diets consisting essentially of compounds of 
known chemical structure. The performance, however, 
was inferior to that obtained with this strain of animals 
fed natural diets. Because the nitrogen in the purified 
diets was supplied by mixtures of amino acids, some race- 
mic, it was of interest to determine to what extent the rat 
is able to utilize them, and to what extent they are ex- 
creted., 

This thesis presents data concerning quantitative deter- 
mination of the major nitrogenous components, the identi- 
fication and quantitative determination of amino acids and 
of several alpha-keto acids in the urine of rats fed protein- 
free amino acid diets. The state of nitrogen balance, the 
distribution of urinary amino acids including evidence for 
the relative proportions of the D- and L-isomers, and the 
amounts of urinary alpha-keto acids were investigated as 
part of this study. These investigations were carried out 
with five diets, three of which contained 12, 18, and 24% of 
the same amino acid mixture respectively, the other two 
diets contained amino acid mixtures compounded in differ - 
ent proportions. The principal results of these studies can 
be summarized through the following conclusions: 


1. Rats could be maintained in nitrogen balance through a 
stomach tube feeding of specified amounts of each of the 
experimental diets. 


2. Urea constituted a lower percentage of the urinary ni- 
trogen while amino nitrogen and ammonia constituted a 
higher percentage than in the urine of rats fed natural 
diets. 


3. Separation by ion exchange chromatography was a suit- 
able technique for separation and analysis of the amino 
acids in rats’ urine. 


4. The action of hog kidney D-amino acid oxidase on each 


‘of the dietary D-amino acids was essentially quantitative. 


5. The total urinary amino acid excretion was equivalent 
to from 7.7 to 27.2% of the dietary amino acids with the 
five different diets. 


6. Hydrolysis of the urines with acid increased the yield 
of free amino acids by from 3 to nearly 100%. The lower 
figure is in contrast to the reported excretion by rats fed 
normal diets of a smaller amount of amino acids, approxi- 
mately 2/3 of which existed in a bound form. 


7. Treatment of the acid hydrolyzed urine with D-amino 
acid oxidase reduced the amounts of amino acids present. 
This constitutes presumptive evidence for the excretion of 
D-amino acids. Maximum excretion of D-amino acids was 
observed with threonine, valine and isoleucine with as 
much as 90% of the ingested D-allo isoleucine being ex- 
creted., : 


8. Except with threonine, valine, isoleucine, histidine and 
glycine, the urinary excretion of each amino acid did not 
exceed 10% of the total amount fed. 
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9. All urines contained taurine but no free cystine or 
methionine. ) 


10. Formation of dinitrophenyl derivatives of the urinary 
amino acids which had been separated by ion exchange 
chromatography provided confirmatory identification. 


11, Each specimen of urine contained carbonyl compounds 
which were converted to 2,4-dinitrophenylhydrazones and 
resolved by paper chromatography into nine components, 
seven of which were tentatively identified as the 2,4-dini- 
trophenylhydrazones of alpha-keto glutaric acid, oxaloace- 
tic acid, pyruvic acid, alpha-keto butyric acid, alpha-keto 
isocaproic acid, alpha-keto-gamma-methylthiobutyric acid 
and acetone. 


12. Alpha-keto glutaric acid accounted for more than 60% 
of the carbonyl compounds, even when glutamic acid was 
not included in the diet. The total quantity of alpha-keto 
acids excreted was equivalent to less than 2% of the amino 
acids consumed. 

Microfilm $2.00; Xerox $6.20. 128 pages. 


A STUDY OF SOME MINERAL 
REQUIREMENTS OF THE DOG 


(L. C. Card No. Mic 58-3841) 


Kenneth James Jenkins, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Paul H. Phillips 


These studies were undertaken (1) to extend the pres- 
ent knowledge of the calcium and phosphorus requirement 
of the dog; (2) to investigate the availability of various di- 
etary forms of phosphorus; (3) to determine the effect of 
high dietary levels of calcium, phosphorus, and fat on the 
marginal requirements of calcium and phosphorus; (4) and 
to estimate the magnesium requirement of the growing dog. 

It was observed that 0.33% phosphorus in the semi- 
purified type of ration employed, and in the presence of 
0.61% calcium, was optimal for growth, formation of bone, 
and the provision of an adequate concentration of inorganic 
phosphate in the blood plasma. 

At the 0.17% phosphorus and 0.23% phosphorus levels, 
the pups ate sparingly and grew at a very slow rate. These 
animals were emaciated and showed outward signs of 
rickets for the latter six weeks of the ten week experi- 
mental period. 

Analysis for calcium, total phosphorus, inorganic phos- 
phate, phospholipid phosphorus (and ester -type phosphorus 
and nucleic acid phosphorus by calculation) in feed, in- 
gesta, and feces, as related to chromic oxide concentra- 
tion, demonstrated (1) an increase in concentration of in- 
organic phosphate, ester-type phosphorus, and phospholipid 
phosphorus in the upper section of the small intestine, 
presumably as a result of their secretion into the gut; 
(2) large quantities of calcium and inorganic phosphate 
were absorbed in the first and second measured thirds of 
the small intestine, respectively; (3) the hydrolysis of 
phytate occurred to the greatest extent in the first two- 
thirds of the small intestine, with animals receiving the 
higher levels of phosphorus better able to utilize this form 
of phosphorus. 





The marked decrease in concentration of inorganic phos- 
phate, phospholipid phosphorus, ester-type phosphorus, 
and nucleic acid phosphorus in the lower sections of the 
Small intestine indicated that the phosphorus of these com - 
pounds was largely available to the experimental animals. 

Growth and balance data demonstrated that relatively 
high levels of calcium, in the presence of a marginal level 
of phosphorus, interferred with the utilization of phos- 
phorus. Phytate degradation was depressed by high cal- 
cium intakes. 

The results indicated that 0.30% calcium was an insuf- 
ficient dietary level for optimum growth and calcification 
of bone. 

High dietary levels of phosphorus only slightly inter - 
ferred with the utilization of marginal amounts of calcium, 
as indicated by weight gains. 

An increase in dietary fat from 3.0% to 20.0% had little 
effect on the absorption of calcium and phosphorus. Ani- 
mals fed the high fat rations required higher dietary levels 
of calcium and phosphorus but only to the extent of the re- 
duced food intake. It was observed that the pups receiving 
the 20% fat rations grew at a greater rate, had more se- 
vere rickets, and showed extensive deposition of fat. 

The data indicated that the calcium to phytate phos- 
phorus ratio may have been a prime factor in determining 
the availability of this form of phosphorus. 

The dietary magnesium requirement of the dog for op- 
timum growth and prevention of onset of deficiency symp- 
toms was found to lie between 80 and 177 ppm. 

Calcium retention was slightly greater for magnesium 
deficient pups. 

Aortic lesions were observed in dogs which consumed 
the low magnesium rations. 

No correlation was observed between the blood concen- 
trations of free, esterified, or total cholesterol and the 
incidence or extent of vascular lesions. 

Microfilm $2.00; Xerox $6.60. 138 pages. 


GLUCOSE CATABOLISM IN FETAL AND 
ADULT MAMMALIAN HEART 


(L. C. Card No. Mic 58-3811) 


Russell Lagrange Jolley, Jr., Ph.D. 
Oregon State College, 1958 


Major Professors: Vernon H, Cheldelin 
Robert W. Newburgh 


The time course of evolution of C’*O2 was measured with 
fetal and adult pig heart homogenates, using glucose-l, -2, 
-6, or -U-C™, and ribose-1-C™. The adult heart homoge- 
nates evolved C*‘Oz at an approximately equal rate from 
glucose-1-C™* and glucose-6-C™, yielding a C-1/C-6 ratio 
of 1.0 in respiratory CO2z, while with fetal homogenates 
the C-1/C-6 ratio averaged about 1.25. Thus COz2 is de- 
rived at a somewhat higher rate from C-1 than from C-6. 
This indicates that practically all the glucose metabolized 
by the adult homogenates follows the glycolysis- 
tricarboxylic acid cycle route, whereas in the fetal homo- 
genates, some glucose disappears via phosphogluconate 
oxidation. The values for the C-1/C-6 ratios appear to 
fall closer to unity in the older fetuses (i.e., those in the 
last quarter of gestation), indicating that glucose 
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metabolism approaches the adult pattern as the fetus ap- 
proaches parturition. 

The oxidation of ribose-1-C™* by both adult and fetal 
heart homogenates appears to proceed by way of a route 
involving both pentose cycle enzymes and the tricarboxylic 
acid cycle. 

The rate of oxidation of acetate-1-C’* and pyruvate-2- 
C** by adult homogenates was found to be three or four 
times greater than that by fetal heart homogenates, indi- 
cating a more active Krebs cycle system in the former. 

Further evidence of the greater participation of the 
phosphogluconate oxidative pathway in fetal than in adult 
heart is afforded by (1) much higher C-1/C-6 ratios in the 
presence of iodoacetate, fluoride, and fluoroacetate, and 
(2) greater rate of oxidation of gluconate in fetal heart. 
Addition of TPN caused a greater than 10-fold increase in 
the C-1/C-6 ratio with fetal homogenates, and a 2-fold in- 
crease in that with adult heart homogenates. This indi- 
cates the presence of the two TPN-linked dehydrogenases 
of the direct oxidative pathway in both tissues, especially 
the fetal. 

Soluble enzyme fractions from both adult and fetal pig 
heart are able, in the presence of added ATP and TPN, to 
produce C**Oz2 from glucose-2-C™* and ribose-1-C™, as 
well as from glucose-1-C™ and gluconolacetone-1-C"™*, but 
the fetal preparations range from 4 to 10 times as active 
as the adult, depending on the substrate. Spectrophotomet- 
ric studies of TPN reduction add further evidence for the 
greater activity of the pentose cycle system in the fetal 
heart. 

Adult rat and fetal pig hearts were perfused with 
glucose-1-C™ and glucose-6-C™ and the relative rates of 
production of C** Oz from the two substrates were meas- 
ured, The results obtained with rat hearts were equivocal, 
but those obtained in the fetal heart perfusion studies indi- 
cated a higher rate of production of C’*O2 from C-1 of glu- 
cose. 

Other studies with perfused rat hearts indicated that the 
addition of TPN to the perfusion medium caused an in- 
crease in production of C**O2 from glucose-1-C”™, but not 
from glucose-6-C™, DPN appeared to cause a small in- 
crease from both substrates. 

Microfilm $2.00; Xerox $4.60. 86 pages. 


FERMENTATION STUDIES ON THE SPONGE 
AND DOUGH AND STABLE FERMENT 
METHODS OF BREAD MANUFACTURE 


(L. C. Card No. Mic 58-2171) 


John Wilson Lee, Ph.D. 
University of Minnesota, 1957 


Adviser: W. F. Geddes 


Quantitative paper chromatographic techniques were 
used to study the changes in sugar concentration in fer- 
menting sponges and doughs. Glucose and fructose were 
fermented rapidly in sponges. While glucose and fructose 
were present in the sponge the concentration of maltose 
increased, but when the concentration of these monosac- 
charides was reduced to a low value, the concentration of 
maltose rapidly decreased. Regardless of whether 5% 





glucose, fructose, sucrose, or maltose were added at the 
dough stage, the maltose concentration decreased continu- 
ously during fermentation. Two gas production maxima 
were observed in fermenting sponges; the first was be- 
lieved to be due to the rapid fermentation of the monosac- 
charides while the second appeared after the yeast became 
adapted to rapid maltose fermentation. Doughs containing 
5% maltose or no added sugar produced significantly more 
gas during the first 40 minutes of fermentation than did 
doughs containing 5% added glucose, fructose or sucrose. 
In the following 60 minute pan-proof period, the doughs 
containing 5% glucose, fructose, sucrose or maltose pro- 
duced significantly more gas than did the dough with no 
added sugar. Similar results were obtained when sponge 
temperatures of 25°, 30° or 37C. were employed. 

The maltose content of a freshly mixed dough was found 
to be approximately 10 times higher than that of the flour 
from which it was made. This increase was enzymatic in 
nature. Ball-milling flour for 384 hours increased the 
maltose content of the dough from 1.29% to 2.18% indicating 
that the quantity of susceptible starch in flour was the 
principal factor determining the maltose content of a 
freshly mixed dough. 

In a straight dough containing 1% glucose fermented at 
30°C., uniformly C™“ labeled maltose was utilized in the 
first hour of fermentation. During this first hour while 
glucose and fructose were present, the concentration of 
maltose in the dough increased, indicating that the produc- 
tion of this latter sugar by the action of beta-amylase on 
susceptible starch, was more rapid than its utilization. 

The system most commonly used for studies on the 
“Stable Ferment Process” of breadmaking consisted of a 
succinate buffer, pH 5.5, sodium chloride, sucrose, yeast 
and a source of nutrients. Yeast extract proved to be the 
most satisfactory nutrient source. Yeast which had under - 
gone brew fermentation in the presence of yeast extract 
was separated from the medium and found to have an in- 
creased rate of gas production. The presence of ferment- 
able sugar in the brew was essential to obtain the benefi- 
cial effect of yeast extract. Yeast isolated from mature 
brews containing yeast extract had a nitrogen content of 
9.58% (dry basis) compared to 8.35% in yeast isolated from 
brews containing no yeast extract. Yeast extract did not 
cause any increase in yeast population, dry weight or vol- 
ume of packed cells. The active portion of yeast extract 
was dialyzable. Part of the activity of yeast extract could 
be removed by ashing, by treatment with ion exchange 
resins or by treatment with activated charcoal at pH 2.95. 

The gas production and baking quality of brews pre- 
pared using sucrose or glucose were equally satisfactory. 
Maltose alone was a poor substrate in brew preparation as 
it remained essentially unfermented after 6 hours at 37°C. 
If, however, instead of maltose alone, a 9:1 maltose- 
glucose mixture was used in the brew, the gas production 
and baking quality were greatly improved. Regardless of 
the sugar used in brew preparation, the maltose content of 
the dough increased throughout the 90 minute fermentation 
period at 30°C. The maltose content of bread made by the 
brew process was much higher than that found in bread 
made by the sponge and dough procedure. 

Microfilm $2.00; Xerox $6.20. 129 pages. 
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SEPARATION AND PROPERTIES OF 
ANTIMYCIN A COMPONENTS 


(L. C. Card No. Mic 58-3845) 


Wen-chih Liu, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor F, M. Strong 

Antimycin A has been found on paper chromatograms to 
contain four active subcomponents [Lockwood et. al., Phyto- 
pathology 44, 438 (1954)], but separation on a preparative 
scale has not been achieved. The desire to have homoge- 
neous individual components for chemical work and to un- 
derstand the properties of the individual components has 
not been fulfilled for a rather long time. Larger supplies 
of antimycin A obtained from Harada [J. Antibiotics, Japan, 
ser, A, 9, 63 (1956) ] have stimulated the separation of the 
antimycin complex into its subcomponents. 

A variety of chromatographic technics have been tried 
but have not been successful. Studies on countercurrent 
distributions with 100, 200, and 400 transfers, indicated ~ 
that this method was promising with a particular solvent 
system consisting of methanol : water : carbon tetrachlo- 
ride : petroleum ether (Skelly B) in the volume ratios 87 : 
13 : 80 : 20. When the transfer number was increased to 
800, a fairly good separation of the complex into antimycin 
Ai, Az, As, and A, was obtained. Four active fractions 
(Ai, Aza, A2b, As) obtained in pure form, accounted for 90 
to 99% of the total weight and activity. A fifth (A,) was 
separated but not crystallized. 

The two main components correspond to A; and As of 
Lockwood et al. Antimycin As accounted for over 60% of 
the total biological activity of the original complex. It is, 
therefore considered to be the most important component 
in most of the antimycin preparations. 

Paper chromatographic R, values (solvent system, 
water-ethanol-acetone, 7:2: 4) and potencies (units per 
ug) of the purified components were found to be: A;, 0.30, 
0.48; Aza, 0.45, 1.05; Aap, 0.45, 0.83; and As, 0.60, 2.63, 
respectively. The probable empirical formulas for Ai, 
Aza; A2b, and As are CosHwO,Nz2, CosHssOnN2, CosHg9 OgNe2 
- and C2sHss0,N2, respectively. The wide differences of 
melting points between the components (A, , 149-150°C; 
Aza, 147-148°C; Azp, 168; As, 170.5-171.5°C) explains the 
various melting points previously reported for different 
preparations of antimycin. The variations observed are 
most likely due to different proportions of the individual 
subcomponents contained in those samples. The infrared 
and ultraviolet spectra of all components were essentially 
the same as those of the complex. This indicates that the 
structures of the components are closely related to one 
another. 

Five different antimycin preparations from different 
organisms and laboratories have been reported to date; all 
consist of the above components in varying proportions. 
Virosin [Sakagami et al., J. Antibiotics, Japan, ser. A, 9, 1 
(1956) ] also contains the same components. Blastmycin 
[Watanabe, et al., J. Antibiotics, Japan, ser. A, 10, 39 
(1957) ] consists chiefly of antimycin As with a small 
amount of A,. 

The stability of antimycin A and its components was 
also studied. It was found that these compounds were sen- 
sitive to light and certain solvents. It was summarized 
from the known evidence that the best conditions for. pro- 





tecting antimycin from destruction are: solvent-acetone; 

temperature-4°C or lower; absence of light; pH-6 to 7. In 
the solid state, antimycin did not show any sign of destruc-- 
tion. Microfilm $2.00; Xerox $4.20. 79 pages. 


THE NATURE OF “ACTIVE” FORMATE 
AND “ACTIVE” FORMALDEHYDE 


(L. C. Card No. Mic 58-3288) 


Mary Jane Osborn, Ph.D. 
University of Washington, 1958 


Hydroxymethyl tetrahydrofolic dehydrogenase has been 
partially purified from chicken liver acetone powder ex- 
tracts by fractionation with ammonium sulfate, precipita- 
tion with ZnClz, and adsorption and elution from calcium 
phosphate gel. The enzyme catalyzes the reversible oxi- 
dation of hydroxymethyl tetrahydrofolic acid by triphospho- 
pyridine nucleotide. The immediate product of the reaction 
is N°’, N’’-methenyl tetrahydrofolic acid, which is converted 
to the end product, N’°-formyl tetrahydrofolic acid, under 
the influence of the enzyme, cyclohydrolase. 

Evidence is presented for the existence in beef liver 
preparations of an ancillary enzyme system which cata- 
lyzes the deacylation of N’’-formy] tetrahydrofolic acid to 
tetrahydrofolic acid. A partial purification of the deacylase 
factor is described, and its properties discussed, 

Authentic hydroxymethyl tetrahydrofolic acid (“active 
formaldehyde”) has been prepared enzymatically by means 
of the formaldehyde activating enzyme, isolated from pi- 
geon liver acetone powder extracts. The enzyme catalyzes 
the reaction: 


formaldehyde + tetrahydrofolic acid —<——” 
hydroxymethyl tetrahydrofolic acid 


Hydroxymethyl tetrahydrofolic acid has been synthe- 
sized chemically by the interaction of formaldehyde and 
tetrahydrofolic acid, and purified by column chromatog- 
raphy. The product appears to be identical to authentic 
hydroxymethyl tetrahydrofolic acid, generated enzymati- 
cally by means of the formaldehyde activating enzyme or 
serine hydroxymethylase. Chemical and enzymatic evi- 
dence is presented in support of the hypothesis that “active” 
formaldehyde (hydroxymethyl tetrahydrofolic acid) has the 
structure, N’,N’’-methylene tetrahydrofolic acid. 

The mechanism of one-carbon transfer reactions at the 
oxidation level of formaldehyde, and the mechanism of in- 
terconversion of N°,N’*°-methylene tetfahydrofolic acid 
(“active” formaldehyde) and N’,N’°-methenyl tetrahydro- 
folic acid (“active” formate) are discussed. 

Microfilm $2.00; Xerox $6.80. 141 pages. 
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THE NUCLEIC ACID METABOLISM OF THE 
POLIOVIRUS INFECTED HELA CELLS 


(L. C. Card No. Mic 58-3371) 


Edward L. Rothstein, Ph.D. 
University of Pennsylvania, 1958 





Supervisor: L, A. Manson 

The nucleic acid metabolism of normal and poliovirus 
infected HeLa cells has been investigated. 

The phosphorus partition of normal cells has shown that 
the majority of cellular phosphorus is associated with 
lipids. An RNA:DNA ratio of approximately 2:1 was found. 
Similar studies carried out with isolated nuclei indicated 
that only a small portion of the cellular RNA resided in the 
nuclear fraction. 

The acid soluble fraction of normal cells was studied 
using column chromatography. Found were AMP, GMP, 
UMP, IMP, DPN, Uric acid, UDP, ADP, and ATP. Very 
little ATP was found in comparison to ADP. The presence 
of CMP was not demonstrable. 

A study of the interrelations of the various phosphorus 
pools to each other and the medium was undertaken using 
p*’ as a tracer. Evidence is presented which suggests that 
orthophosphate will penetrate the cell but is not readily re- 
leased by it. Because of this, the interaction of the various 
phosphorus pools of the HeLa cells with each other was 


found to be too complex. From the data presented, a method 


for synchronizing the multiplication of HeLa cells is sug- 
gested. 

An RNA species having infectious properties has been 
isolated from poliovirus infected cells. The activity of the 
infectious RNA, apparently protein free, was highly labile 
and readily inactivated by normal serum. It is thought that 
such inactivation by serum may be attributable to the pres- 
ence of ribonuclease activity. The virus induced by infec- 
tious RNA was identified with the use of specific immune 
serum and seems to be identical with the parent strain 
(Type II, strain MEF-1). 

The uptake of exogenous orthophosphate into infectious 
RNA was studied using radiophosphorus. The specific ac- 
tivities of the nucleotides of the high molecular weight 
RNA from normal and infected cells were of the same order 
of magnitude. Data from such experiments indicated that 
either viral RNA was synthesized at the expense of host 
RNA or, that viral and host RNA were being synthesized at 
the same rate. Microfilm $2.00; Xerox $4.40. 85 pages. 


THE EFFECT OF GLUCOSE FEED RATE 
ON PENICILLIN PRODUCTION BY 
PENICILLIUM CHRYSOGENUM 


(L. C. Card No. Mic 58-3855) 


Jerome Samson Schultz, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Professor Marvin J. Johnson 


Penicillin fermentations were carried out with Penicil- 
lium chrysogenum W 49-133 on a corn steep liquor (CSL) 
medium. Glucose, slowly fed, was the carbon source, The 








hypothesis that at low mycelial densities equivalent peni- 
cillin yields are obtained regardless of the size and type of 
fermentor was tested. 

Fermentations in shake flasks, 30-liter stirred jars, 
and 50-gallon tanks were carried out. Three concentra- 
tions of CSL were used in the medium; 1.5, 3.0, and 6.0 
percent (w/v). 

The glucose feed rate was varied for each fermentor 
and CSL concentration to determine the optimum feed rate 
for penicillin production. The optimum glucose feed rate 
was not found to be proportional to the CSL concentration 
and was different for each of the fermentors at the same 
CSL concentration. 

The maximum yield of penicillin per unit of mycelial 
nitrogen at low mycelial densities was not the same for the 
three fermentors. Presumably, at low mycelial densities 
the oxygen transfer rate to the mold does not limit penicil- 
lin synthesis, and therefore, it was concluded that the type 
of agitation has an effect on penicillin production. 

The highest penicillin yield, 2000 units per ml., was 
obtained in the 50-gallon tanks with 6 percent CSL in the 
medium and at a glucose feed rate of 0.06 percent per hour 
(w/v). Under the same conditions, except with 3 percent 
lactose in the medium initially as the carbon source, a 
penicillin yield of 1200 units per ml. was obtained. 

pH electrodes, which were mounted in the 50-gallon 
tanks and withstood steam sterilization in situ, are de- 
scribed. The electrodes drifted about 0.1 pH units per day. 
The pH of the fermentations was controlled within 0.2 pH 
units with these electrodes. . 

A steam sterilizable diaphragm -type metering pump is 
described. The maximum capacity of the pump is about 35 
ml per min. Microfilm $2.00; Xerox $6.40. 135 pages. 


RUMINANT BLOAT AND INHIBITORY 
CONSTITUENTS FROM LEGUMES 


(L. C. Card No. Mic 58-3195) 


Ralph Arthur Shaw, Ph.D. 
Purdue University, 1958 


Major Professor: Horace D, Jackson 


Bloat in ruminants has been a problem to livestock pro- 
ducers for centuries. A recent biochemical theory for the 
cause of bloat has proposed that a toxic substance in forage 
plants induces bloat in the animal. In this investigation, 
the isolation of cholinesterase and respiratory inhibitors 
from legumes was undertaken so that the role of these in- 
hibitors as causative factors of bloat could be assessed. 

An examination of the fraction obtained by ethanolic 
extraction of bloat producing forages, previously freed of 
lipids, revealed the presence of both cholinesterase and 
respiratory inhibitors via in vitro bioassay systems. The 
cation fraction obtained by ion exchange fractionation of 
the ethanolic extract contained the cholinesterase inhibi- 
tor(s) and the neutral fraction contained the respiratory 
inhibitor(s). 

Blood changes of cattle during bloat indicated that an 
increase in total plasma cholesterol content was corre- 
lated with the incidence of bloat caused by grazing alfalfa 
pasture. Red cell cholinesterase activity and plasma 
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ascorbic acid content showed no such correlation. The ef- 
fects of the alfalfa forage on in vitro cholinesterase and 
respiratory systems were tested. The respiratory inhib- 
iting activity produced by the forage was highly correlated 
with the incidence of bloat. 

The neutral fraction containing the respiratory inhibitor 
was chromatographed on a carbon-Celite column. The re- 
spiratory inhibitor was eluted with methanol and isolated 
from this eluate by cholesterol precipitation. Physical, 
chemical and biological properties indicated that the re- 
spiratory inhibitor was a saponin(s). A comparison of the 
properties of the respiratory inhibitor to those of saponins 
isolated by other procedures indicated that the method used 
for the isolation of the respiratory inhibitor from alfalfa 
gave saponins showing more respiratory inhibition than 
alfalfa saponins isolated by methods heretofore reported. 

A study of saponins from six different legume sources 
revealed that saponin preparations can vary markedly in 
their respiratory inhibiting activity. For example, straw- 
berry clover saponin caused no respiratory inhibition in 
vitro while burr clover saponin gave 97% inhibition in a 
Similar system. 

Data demonstrated the presence of cholinesterase and 
respiratory inhibitors in bloat producing forages. The re- 
spiratory inhibitor was identified as a saponin(s) and evi- 
dence was presented which indicated that this saponin is a 
causative factor in the pathogenesis of ruminant bloat. 
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THE MECHANISMS OF ARSENATE-ACTIVATION 
IN ENZYMATIC REACTIONS 


(L. C. Card No. Mic 58-3461) 


Donald Hillman Slocum, Ph.D. 
The Ohio State University, 1958 


Since the earliest observations of Harden and Young in 
1906, the unique effects of arsenate upon phosphate metab- 
olism have been intermittently studied. The formation of 
arsenate intermediates analogous to the natural phosphate 
esters was suggested by Harden, by Braunstein and by 
Warburg and Christian. Doudoroff, Barker and Hassid 
coined the term arsenolysis which may be interpreted as 
the formation of arsenate esters or anhydrides followed by 
the hydrolyses of these proposed intermediate compounds. 
Up to the present time there has been no direct proof for 
such intermediates. Indirect evidence for arsenate inter- 
mediates was presented by Doudoroff and co-workers. 
They showed that sucrose phosphorylase is a glucosyl- 
transferring enzyme, which hydrolyzes sucrose and 
glucose-1-phosphate in the presence of arsenate presum- 
ably through the formation of a transient glucosyl-arsenate 
intermediate. 

By using oxygen-18 labeling techniques, the arsenolytic 
degradations catalyzed by several enzymes have been ex- 
amined. The glutamine synthetase reaction was studied 
with oxygen-18 labeled phosphate and oxygen-18 labeled 
arsenate. The oxygen-18 appeared in the carboxyl group 
of glutamic acid in both cases, indicating identical roles. 
The plausibility of glutamyl-phosphate and glutamyl- 
arsenate intermediates is discussed. The reaction cata- 
lyzed by muscle phosphorylase was studied. It was shown 
that oxygen-18 labeled arsenate transferred oxygen-18 





from arsenate to glucose during the arsenolysis of glycogen. 
The confirmation of a glucose-1l-arsenate intermediate was 
made. The oxygen-18 exchange during the arsenolysis of 
citrulline by ornithine carbamul transferase was deter- 
mined. The carbon dioxide released during phosphorolysis 
and arsenolysis contained oxygen-18. Since phosphorolysis 
proceeds through carbamyl phosphate, an intermediate 
carbamyl arsenate was proposed. In the reaction which de- 
grades acetyl phosphate in the presence of arsenate and 
phosphoglyceraldehyde dehydrogenase, the oxygen-18 trans- 
fer from arsenate to acetate was examined. Oxygen-18 was 
found in the carboxyl group of acetate, allowing a confirma- 
tion of an intermediate acetyl arsenate. The oxygen-18 
exchange in the fumarase catalyzed reaction, in which en- 
hancement is seen in the presence of phosphate and arse- 
nate, was studied. Malate contained no oxygen-18 in the 
alpha -hydroxyl group. 

Several investigations allied to the theory of arsenolysis 
were performed. The kinetics of the arsenolysis and phos- 
phorolysis of potassium cyanate were studied. It could be 
concluded that in this case as in enzymic reactions, arse- 
nate and phosphate play similar roles. The implication 
that an arsenate intermediate was accumulating was pointed 
out. The procedures for preparations for some acyl arse- 
nates were presented; Cursory identification was made of 
all but acetyl arsenate which was thoroughly examined, 

The application of acetyl arsenate to further studies on 
mechanism of arsenolysis was discussed. 

Several salient features concerned with the activity of 
urease were examined. The inhibition of carbon dioxide 
release from urea by inorganic phosphate was confirmed. 
The enhancement by arsenate was shown. Hydrolysis of 
carbamyl phosphate and citrulline was reported, and the 
possible transferase activity of urease was studied. The 
degradion of urea in the presence of oxygen-18 labeled 
water by Wang and Tarr showed the formation of carbam- 
ate as a product. By using oxygen-18 labeled phosphate 
and arsenate, oxygen-18 was found in the carbon dioxide 
produced. The implications of this are discussed. 

Microfilm $2.00; Xerox $4.40. 85 pages. 


THE BIOSYNTHESIS OF B-CAROTENE IN 
EUGLENA GRACILIS 


(L. C. Card No. Mic 58-3374) 


William J. Steele, Ph.D. 
University of Pennsylvania, 1958 





Supervisor: Samuel Gurin 


As late as 1954, when this investigation was begun, lit- 
tle evidence was available on the biosynthetic formation of 
the carotenoids. The study of the formation of other 
branched chain compounds in nature has received great 
impetus from the work of Bloch and his collaborators on 
cholesterol. Determination of the distribution of acetate 
carbon in the cholesterol molecule led to the demonstration 
of the conversion of acetate to the triterpene squalene by 
rat liver and the formation of cholesterol from squalene. 
Therefore, it was of interest to determine whether the 
mechanism of formation of a typical carotenoid, B-carotene, 
in plants has any relation to the mechanism of formation of 
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isoprenoid compounds in animal tissue. Euglena gracilis 
was chosen for this investigation because its cofactor and 
metal requirements are well defined for a wide range of 
pH and a variety of carbon sources. 

Isoamyl alcohol-4,4'-C™*, prenol-4,4'-C** (2-methylbu- 
tene-2-01-4), dimethylacrylaldehyde-4,4'-C™, and the so- 
dium salts of acetate-1-C**, acetate-2-C™, isovalerate-4, 
4'-C'* dimethylacrylate-4,4'-C'*, B-hydroxy--methyl- 
glutarate-methyl-C™*, and mevalonate-2-C™ were dis - 
solved in water, sterilized by filtration, and added to cul- 
tures of Euglena just prior to the exponential phase of 
growth. Growth was allowed to proceed to completion (8 
days in light) with gentle aeration at room temperature 
(20-23°C.) B-Carotene was isolated according to the method 
of Beadle and Zschiele and was chromatographed on ignited 
magnesium oxide-Celite. The isomers of B-Carotene were 
eluted from the column with 5 per cent acetone in hexane. 
The purity of the carotenoid was verified by determination 
of the spectral characteristics and of specific activity upon 
successive chromatographic fractions of B-carotene de- 
rived from acetate-1-C** 

B-Carotene was degraded with chromic acid in phos- 
phoric acid at 0°C. for one-half hour and finally at room 
temperature for six hours. Liberated carbon dioxide was 
trapped in alkali scrubbers. The reaction mixture was ex- 
tracted with ether to recover the products of B-carotene 
degradation, acetic, geronic, 2,2-dimethyladipic and 2,2- 
dimethylglutaric acids. These products were separated by 
partition chromatography, diluted with normal carrier 
compounds, and subjected to further degradations. The 
carbon atoms of the ionone rings and the C-methyl groups 
of the chain of B-carotene were obtained as individual car- 
bon atoms or as an equal mixture of two carbon atoms. 
For isotope assay, all samples were converted to carbon 
dioxide and counted as barium carbonate. 

High specific activity B-carotene was obtained after the 
administration of carboxyl-labeled acetate and methyl- 
labeled acetate. Data obtained upon degradation of the B- 
carotene indicate that the whole molecule of B-carotene is 
derived from acetate carbon atoms. Specifically, carbon 
atoms 1,3,5,9 and 13 are derived from the carboxyl carbon 
of acetate, and carbon atoms 2,4,6, and 5,9,13 adjacent 
methyl carbon atoms, and 1 adjacent dimethyl carbon atoms 
of 8-carotene are derived from the methyl carbon of ace- 
tate. This distribution of isotope is in agreement with the 
pattern observed in previous studies on cholesterol and 
squalene derived from tracer acetate. 

Of the branched chain compounds investigated, the in- 
corporation was extensive enough to indicate a specific 
conversion only with mevalonate-2-C** as the substrate. 

Data obtained upon degradation of the B-carotene, after 
the administration of isovalerate-4,4'-C™, indicate that 
this compound is not an intermediate, but is utilized as a 
source of 8-carotene carbon after breakdown to methyl- 
labeled acetate. 

Data obtained upon degradation of the B-carotene, after 
the administration of mevalonate-2-C™, indicate that this 
compound is incorporated into B-carotene as an intact unit. 
This result implies that mevalonic acid (ora related inter - 
mediate) is the monomeric unit which enters into the con- 
densation to form the polyisoprenoid structure of B-caro- 
tene. Microfilm $2.00; Xerox $6.60. 138 pages. 








FURTHER INFORMATION ON THE INTERNAL 
MORPHOLOGY OF STARCH GRANULES 


(L. C. Card No. Mic 58-3202) 


Errett S. Turner, Ph.D. 
Purdue University, 1958 


Major Professor: Roy L. Whistler 


The goal of this work was to see what could be discov- 
ered about the fine structure of starch granules with the 
aid of the electron microscope. Native starch was exam - 
ined directly in the microscope. Residues from the gela- 
tinization of starch were examined. Attempts were made 
to replicate granule and section surfaces. Starch granules 
were embedded, sectioned, and the sections examined. 
Lastly, and most fruitful, carbon replicas of native starch 
which had been mechanically fragmented or deformed were 
prepared and studied. 

In the course of the work, a versatile vacuum evapora- 
tion chamber and a glass vacuum embedding apparatus in 
which a specimen could be lyophyllized prior to embedding 
if desired were designed and built. A much simplified 
version of a published replica extractor for two-step rep- 
licas was devised. A reliable method of using an organic 
grating replica for calibrating an electron microscope was 
worked out wherein the organic replica is first stabilized 
in the electron beam, then calibrated with an optical mi- 
croscope against a stage micrometer. The resulting sec- 
ondary standard is stable for years. 

Native starch “blows up” in the electron beam and vac- 
uum of the microscope because of the release of water 
vapor. 

Residues from gelatinized starch show a stringy struc- 
ture of some 250 A diameter, but this may bear no relation 
at all to granule construction. 

The study of thin sections of starch revealed numerous 
cavities in corn starch and occasional ones in potato starch. 
Concentric lamination was seen in all starches observed 
(potato, canna, corn, wheat), but not in all sections. The 
close spacing of the laminations in corn starch would pre- 
clude their being seen in whole granules in the light micro- 
scope. Granule peripheries were smooth in cross section. 

When the embedding material was leached from the 
section, the starch texture revealed was that of spheres of 
diameter about 200 A, occasionally 150 A. In the denser 
parts of the concentric shells “strings of beads” of diam - 
eter 180 to 250 A and exceeding 2500 A in length were seen 
oriented radially in the granule. None of this is surprising 
in view of what is known about granule structure indirectly 
from optical studies. 

Because of the possibility of the embedding and/or 
leaching process affecting the results, starch unimpreg- 
nated with plastic was sectioned. Thin sections did not 
hold together, but their residues showed fine rods about 
90 A in diameter. 

This led to the study of native starch untouched by 
liquids, plastics, or reagents of any sort. Carbon replicas 
of fracture surfaces of granule fragments showed spheres 
and rodlets with diameters of about 100 A in corn starch, 
and 90 to over 160 A in potato starch, often arranged in 
long chains with generally the same orientation, and with 
groups of chains tending to diverge slightly in one direc- 
tion. Replicas of abraded granule surfaces showed gener - 
ally a fibrous or rodlet structure, it sometimes appearing 
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that these rodlets were gathered into bundles. Waxy maize 
starch did not differ in structure from the others. 

The size of the smaller units observed corresponds to 
the molecular size of amylopectin. A model for a starch 
granule is proposed, combining features from several pre- 
vious models, and eliminating aspects vitiated by these 
new results. Microfilm $2.00; Xerox $4.60. 86 pages. 


CHEMISTRY, INORGANIC 


THE PREPARATION, PROPERTIES AND 
STABILITY OF PLATINUM-STYRENE COMPLEXES 


(L. C. Card No. Mic 58-3067) 


John R. Joy, Ph.D. 
University of Cincinnati, 1958 


Platinum -olefin coordination complexes of the type 
H(C2H4PtCls) and (C2H4PtClz)2 have been studied by a num- 
ber of workers in recent years. Although their structure 
has been clarified,’ * * and a bonding theory has been pro- 
posed,* very little quantitative evidence concerning the 
stability of the metal-olefin bond is available. The present 
study has been directed toward the quantitative evaluation 
of the electronic effects of ring substituents on the stability 
of the platinum -styrene complexes. 

The styrene complexes of platinum are most conven- 
iently prepared by the reaction of styrene with ethylene 
platinous chloride, (C2H,PtClz2)2, in an organic solvent, 
such as benzene:* 


(1) 2X-CeH4-CoHs + (C2HsPtCl2)2 —— 
(X-CeH4-C2HsPtClz)2 + 2C2H,4 


The complexes of styrene, 3-methoxystyrene, 4-methoxy- 
styrene, 4-methylstyrene, 3-nitrostyrene, 4-nitrostyrene 
and 3-chlorostyrene were prepared in this manner. 

The ultraviolet absorption spectrum of each complex 
was obtained in an acidic medium. The molecule, 
(UnPtClz)2, is split in hydrochloric acid to yield two mole- 
cules of the ionic complex, H(UnPtCls): 


(2) (UnPtCl2)2 + 2HCl ——> 2H(UnPtCls) 


where “Un” is any suitable olefinic ligand. . 

If styrene reacts with the complex of a non-volatile 
Olefin, such as 1-dodecene, the reaction reaches an equi- 
librium, rather than proceeding to completion, as with the 
ethylene complex: 


(3) X-CeH«-CoHs + (Ci2HaPtCls)~ <> 
(X-CeHs-C2HsPtCls)~ + CisHs 


The expression for the equilibrium constant is: 
(4) K = [(X-CeH4-C2HsPtCls) ~][Ci2Ha«] 
[X-CeH-C2Hs][(Ciz2HaPtCls) ~ | 





The position of the equilibrium should be a measure of the 
relative stabilities of the two metal-olefin complexes. 
Thus, to compare the styrene series its members were 





studied in equilibrium with the common olefin, 1-dodecene. 
By comparing only 3- and 4-substituted styrenes against a 
single olefin all effects except the electronic effects of the 
substituents were minimized. 

In general the system in equilibrium contains three spe- 
cies which absorb in the near ultraviolet, since 1-dodecene 
has insufficient absorptivity to require its consideration. 
The total absorbance at a given wavelength can then be ex- 
pressed by the following equation: 


(5) A = €,bc; + €2bC2 + €3bC3 

where A is the observed absorbance, 
€, is the molar absorptivity of the 1-dodecene complex, 
€2 is the molar absorptivity of the styrene complex, 
€; is the molar absorptivity of the styrene, 


c, is the molar concentration of the 1-dodecene com- 
plex, 


C2 is the molar concentration of the styrene complex, 
Cs is the molar concentration of the styrene, 


and b is the cell thickness. (This quantity equals 1 cm and 
will be omitted hereafter.) 
From equation (3) c, equals Co-cz2, where Cois the ini- 


tial concentration of the 1-dodecene complex, and cs equals 


Cs -Cz2, where ¢€,g is the initial concentration of the styrene. 
The expression for the total absorbance at the chosen wave- 
length becomes: 


(6) A = €i(Co - C2) + €2Co2 + €s(Cc - C2) 
Solving for cz gives: 


A - €:Cog - €3C 
(7) Ge * te. al 





€2- €, -€3 


The equilibrium constant can be evaluated by substituting 
the concentration values into equation (4) to give: 


c3 


(8) K = 





(cs - C2)(Co - C2) 


The equilibrium constants were evaluated for the com- 
plexes of styrene, 3-methoxystyrene, 4-methoxystyrene, 
4-methylstyrene, 4-nitrostyrene and 3-chlorostyrene. It 
was found that all of the substituents had a small stabiliz- 
ing influence on the platinum-styrene complex, the order 
of decreasing stability being: 


_4-CH;0 > 4-NO2 > 4-CHs > 3-Cl > 3-CH;0 > H 


The stabilizing effect of all substituents was not unex- 
pected, although it could not be predicted. On the basis of 
the platinum -olefin bonding theory the safest prediction is 
that the change in stability might be small, owing to the 
opposing influences of the substituents on the energy levels 
and overlap integrals in the complex molecule. 
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COLOR CENTERS IN CADMIUM FLUORIDE 
(L. C. Card No. Mic 58-2879) 


Martin Rubenstein, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 


Adviser: Ephraim Banks 


Color centers have been and are being extensively in- 
vestigated in alkali halides, and to a small extent in cal- 
cium fluoride. Only limited investigations have been made 
on cadmium fluoride, and there has been no investigation 
on color centers in cadmium fluoride. Since cadmium and 
calcium fluorides have the same crystallographic structure, 
but cadmium ion does not have the noble gas configuration, 
it was desired to see what similarities and differences 
there were in the color centers observed in the two com- 
pounds. 

Single crystals of CdF2, purified, and also containing 
additions of NaF, CeFs;, CrF3;, CdS, CdO, equimolar addi- 
tions of NaF and CeF3;, and equimolar additions of CdS and 
CeFs, were grown from the melt in graphite crucibles, in 
a flowing helium atmosphere. The method of growth con- 
sisted of raising the temperature of the charge above the | 
melting point of CdF2 and gradually lowering the temper- 
ature in a stepwise manner. The melting point of CdF2 
was determined, by means of melting point curves, to be 
1072 * 0.2°C. 

X-ray precision lattice constants were measured to in- 
dicate the extent of solid solution. Single crystals of CdF2 
with additions of 3 mole percent NaF showed a small lat- 
tice expansion to 5.3897 t 0.0005 A. from 5.3883 + 0.0005A. 
for pure CdF2. Crystals were prepared with as little as 
0.0005 mole percent NaF added. 

CdF2 single crystals were prepared with concentra- 
tions of CeFs; from 0.0005 to the limit of solubility, 18 
mole percent. This series showed a linear lattice expan- 
sion to 5.5032 +0.0005 A. Samples of CdF2 with equimolar 
additions of NaF and CeFs from 0.0001 to the limit of solid 
solution, 5 mole percent, were prepared. The lattice ex- 
pansion of these samples was similar to that of the cerium 
(III) solid solutions, but to a lesser degree. 

From measurements of precision lattice constants and 
density (pycnometric), it was concluded that in CdF2 con- 
taining CeFs, an interstitial fluoride ion is present to 
compensate for the excess positive charge of Ce (II) ion 
in a Cd (II) ion position. 

Transmission spectra were obtained before and after 
x-irradiation on polished slices of crystals about 1.5 mm. 
we These spectra were obtained at 28°C., -78°C., and 
-190°C. are 

CdF2, pure, and containing CeF;, equimolar concentra- 
tions of NaF and CeFs;, and NaF less than 0.05 mole per- 
cent, showed only one x-ray induced absorption band. This 
band has an absorption coefficient of 0.7 cm.™ at 3.5 e.v. 
(at maximum absorption), a half-band width of 0.95 e.v., 
and is unstable above -10°C. 





CdF2 with NaF added in concentrations from 0.05 to 5 
mole percent showed two radiation-induced absorptions. 
One band is produced by x-irradiation at -190°C., and is 
bleached by raising the temperature to -78°C. or irradiat- 
ing with 3650 A. at -190°C. This band has an absorption 
coefficient of 3.0 cm.~* at 3.64 e.v. (at maximum absorp- 
tion), and a half-band width of 1.44 e.v. If these crystals 
are x-irradiated at -78°C. or 28°C., an absorption band is 
produced with an absorption coefficient of 14 cm.~' at 3.10 
e.v. (at maximum absorption), and a half-band width of 2.2 
e.v. This band was resolved into two bands by heating the 
crystal at 100°C., 150°C., irradiating with 3650 A. or with 
a commercial infrared lamp. One band consisted of the 
portion of the original band which was bleached, and the 
other consisted of the portion of the original band which 
was unbleached. 

The x-ray induced absorption stable at room tempera- 
ture in cadmium fluoride with high concentrations of NaF 
seems to involve F-centers. The absorption band produced 
when cadmium fluoride with high concentrations of NaF is 
x-irradiated at -190°C. shows similarities to V-centers. 
The other x-ray induced absorption seems to be independ- 
ent of impurity added. 
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PART 1. AN INVESTIGATION OF THE 
STRUCTURE OF TRICHLOROGERMANE 
PART 2. A MECHANISM OF SUBSTITUTION 
OF SOME TRIARYLGERMYL HALIDES 


(L. C. Card No. Mic 58-3575) 


E. A. Schmall, Ph.D. 
University of Minnesota, 1957 


Supervisor: O. H, Johnson 


PART 1. 


Trichlorogermane has been prepared by the reaction of 
germanous sulfide and anhydrous hydrogen chloride. The 
physical and chemical properties of trichlorogermane sug- 
gest that there is a net association between the hydrogen 
and chlorine. This can be attributed to possible hydrogen- 
bonding between individual molecules such that the hydro- 
gen of one molecule is mutually attracted to the chlorine 
atoms of another. This is consistent with the existence of 
ionic structures contributing to the resonance hybrid of the 
molecule and is substantiated, although inconclusively, by 
the detection of what could be a displaced hydrogen-chlorine 
vibrational frequency in the infra-red spectrum of trichlo- 
rogermane, 


PART 2. 


Interpretation of the kinetics of hydrolysis of some tri- 
arylgermyl halides, RsGeX, indicates the reaction proceeds 
via a pentacovalent-germanium intermediate 

UX 
RsGe 
OH2 


to the exclusion of the germonium ion, RsGe*. 
Microfilm $2.00; Xerox $6.80. 145 pages. 
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STEREOCHEMISTRY OF METAL COORDINATION 
COMPOUNDS: POLYDENTATE CHELATE 
COMPOUNDS WITH LIGANDS CONTAINING 

AROMATIC HYDRAZONE AND AZINE GROUPS 


(L. C. Card No. Mic 58-3463) 


Wilmer Joseph Stratton, Ph.D. 
The Ohio State University, 1958 


Part I. An investigation has been made of the chelate 
compounds of 2-pyridinaldazine (PAA) with iron(II), co- 
balt(II), nickel(II), copper(II), and copper(I). With the first 
three metal ions, two series of crystalline compounds have 
been obtained, according to the formulas [M(PAA)2|X2 and 
[M2(PAA)3|X., where M is the metal ion and X is the iodide, 
perchlorate, or fluoborate ion. The first series is of the 
expected type, in which two donor molecules coordinate in 
a tridentate manner with a single metal ion. The com- 
pounds in the second series are believed to contain a unique 
type of bridged dinuclear cation, in which each of three li- 
gand molecules is coordinated in a bidentate manner to 
each of two metal ions. Magnetic, infrared, and conductiv- 
ity data all support such a hypothesis. Magnetic and spec- 
trophotometic studies in solution have revealed the exist- 
ence of a third type of compound, [M(PAA)3|X2, in which 
each ligand behaves as a bidentate ligand toward a single 
metal ion. Pyridinaldazine thus exhibits an unusual flexi- 
bility in its manner of chelation, forming compounds in 
which it is coordinated either bifunctionally, trifunction- 
ally, or tetrafunctionally. In the case of the iron(II)-- 
pyridinaldazine system, interconversions between the three 
types of compounds have been shown to occur according to 
the following two equations: [Fe2(PAA)s3|**—[Fe(PAA)s|** 
+ Fe** and [Fe(PAA)3|** —[Fe(PAA)2|** + PAA. Two pyr- 
idinaldazine compounds of copper(II) have been isolated, 
i.e. [Cu(PAA)CIIC1, in which trifunctional coordination of 
the ligand has been demonstrated, and Cu2(PAA)Ch, in 
which the ligand is believed to be coordinated in a bidentate 
manner to each of the metalions. Copper(I) has been found 
to form compounds of the type Cuz2(PAA)Xo, in which the 
ligand is likewise believed to be coordinated bifunctionally 
toeach metalion. A second azine ligand, biacetylhydrazone- 
azine (BHA), has been shown to form compounds of the type 
M2(BHA)3X4 which are believed to contain a bridged dinu- 
clear cation similar to the [M2(PAA)3]X4 compounds. 


Part II. A number of ligands formed by the condensa- 
tion of salicylaldehyde or 2-pyridinaldehyde with oxalyldi- 
hydrazide, malonyldihydrazide, or biacetyldihydrazone 
have been investigated for their chelating properties with 
nickel(II). In general, these ligands have been found to 
form poorly defined chelate compounds. A flexibility in 
their manner of chelation has been observed, however, 
which is strikingly similar to the results obtained with pyr- 
idinaldazine (above). The results of previous investiga- 
tors, who reported compounds of the type Ni2(L):2A (where 
L is the ligand and A is another donor molecule), have been 
verified and expanded. Compounds containing one metal 
ion per ligand molecule, Ni(L)-2A, have also been obtained, 
as have compounds of more complex stoichiometry. Sev- 
eral anomalies in the structures of these compounds re- 
main unexplained. 


Part Ill. The nickel(II) complexes of salicylalhydra- 
zone and several N'-substituted salicylalhydrazones have 





been investigated briefly. The paramagnetism, general in- 
solubility, and infrared characteristics of bis-(salicylal- 
hydrazone)-nickel(II) are in agreement with a polymeric 
structure, in which all of the nitrogen and oxygen atoms 
are used in coordination with nickel ions. Bis-(salicylal- 
phenylhydrazone)-nickel(II), on the other hand, shows no 
evidence of polymerization. A stable pyridine addition 
compound of the latter complex has been obtained. 
Salicylal-dimethylhydrazone and salicylal-diphenylhydra- 
zone were found to exhibit very little tendency to coordinate 
with nickel(II). Microfilm $2.45; Xerox $8.60. 187 pages. 
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SYNTHESIS OF HIGHLY BRANCHED 
ALIPHATIC COMPOUNDS 


(L. C. Card No. Mic 58-3400) 


Alfred Arkell, Ph.D. 
The Ohio State University, 1958 


The preparation of highly branched compounds of the 
type (R)2CX where R = (CH3)3sC- and X = -CH,OH, -CHO, 
and -COOH has been carried out. Their respective yields 
(from hexamethylacetone) were 38 per cent, 25 per cent 
and 27 per cent. 

Three synthetic sequences were attempted and are sum- 
marized as follows: 


Sequence 1 - Esterification of pivalic acid, acyloin con- 
densation to pivaloin, oxidation to dipivaloyl, preparation 
of dipivaloyl monohydrazone, oxidation to the correspond- 
ing diazoketone, and attempted rearrangement to di-t- 
butylketene. 


Sequence 2 - Methylation of di-isopropylketone to hexa- 
methylacetone, reaction of methyllithium with hexamethyl- 
acetone to give di-t-butylmethylcarbinol, dehydration to 1, 
1-di-t-butylethylene, peroxidation to 1,1-di-t-butylethylene 
oxide, and attempted oxidation or rearrangement of the 
oxide to di-t-butylacetic acid or di-t-butylacetaldehyde. 


Sequence 3 - Addition of diborane to 1,1-di-t-butyl- 
ethylene to give tri-(2,2-di-t-butylethyl-) borane, oxidation 
to tri-(2,2-di-t-butylethyl-) borate, and hydrolysis to 2,2- 
di-t-butylethanol which was readily oxidized to either the 
aldehyde or the acid. 


Sequence 1 was abandoned because of the predominance 
of methyl migration during the decomposition of the diazo- 
ketone. 


di-t-butylketene (A) 0-3% 

2,3,3,5,5-pentamethylcyclopentanone (B) 0-20% 
2,3,5,5-tetramethyl-2-hexene -4-one (C) 80-95% 
2,3,5,5-tetramethyl-1-hexene -4-one (D) 50-70% 


The proposed structures of the above rearrangement prod- 
ucts are based primarily on their spectral data and ele- 
mental analyses. 

Sequence 2 was abandoned because of rearrangements 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 669 





which occurred during the peroxidation reaction and also 
during the attempted oxidation or rearrangement of the ox- 
ide. One of the major rearrangement products was 3-t- 
butyl-2,3-dimethyl-1-butene-4-o0l (F) which was obtained 
in 40-60 per cent yield. 

All of the rearrangement products ((A) through (F)), in- 
cluding 2,3,3,4,4-pentamethyl-1-pentene (E), which were 
obtained during the dehydration of di-t-butyl-methylcarinol, 
were isolated by the use of a high-temperature gas chroma- 
tography unit. The unit was designed specifically for the 
large-scale (up to 3.0 ml.) separation of analytically pure 
samples from complex reaction mixtures. A detailed dis- 
cussion of the construction, operation, and use of this unit 
is presented. 

Of particular interest in sequence l are — 

1. An improved procedure for the oxidation of pivaloin 
to dipivaloyl (82-87 per cent yield). 

2. Anew oxidizing agent, mercuric trifluoroacetate 
(soluble in acetonitrile), for the oxidation of dipivaloyl 
monohydrazone to 2,2,5,5-tetramethyl-4-diazo-3-hexanone 
(91-95 per cent yield). 

Microfilm $2.00; Xerox $4.60. 90 pages. 


THE CONTROLLED THERMAL 
DECOMPOSITION OF CELLULOSE 
NITRATE: CARBONYL COMPOUNDS 


(L. C. Card No. Mic 58-3401) 


Guy Pierre Arsenault, Ph.D. 
The Ohio State University, 1958 


A knowledge of the identity of all carbonyl compounds 
formed as a result of the thermal decomposition of cellu- 
lose nitrate may shed some light on the decomposition 
mechanism; hence, the investigation of these carbonyl 
compounds was continued. Thus, the thermal decomposi- 
tion of 12.6% N cellulose nitrate at 75 mm. pressure af- 
forded a condensate which was dissolved in water and sub- 
limed repeatedly under freeze-drying conditions. Two of 
the major organic components of the condensate, formic 
acid and formaldehyde, were found in the sublimates, 
whereas a third major organic compound, glyoxal, re- 
mained in the sublimation residue. 

The 2,4-dinitrophenylhydrazine derivative of the. sub- 
limation residue was prepared and separated into an 
alcohol-soluble fraction and an alcohol-insoluble residue. 
The alcohol-insoluble residue was recrystallized to afford 
glyoxal bis(2,4-dinitrophenylhydrazone). The alcohol- 
soluble fraction was separated into six zones by chroma- 
tography (benzene developer) on a silicic acid-Celite (5:1) 
mixture containing 8 per cent water. From the materials 
in these zones were obtained, by further separation and 
purification processes, the 2,4-dinitrophenylhydrazones of 
acetone, acetaldehyde and formaldehyde, the bis 2,4-dini- 
trophenylhydrazones of methylglyoxal and glyoxal, 2,4- 
dinitroaniline, mesoxaldehyde tris(2,4-dinitrophenylhy - 
drazone) and triose 2,4-dinitrophenylosazone. 

The condensate afforded by the thermal decomposition 
of 12.6% N cellulose nitrate at 75 mm. pressure was sep- 
arated by gas absorption chromatography on polyethylene - 
glycol-400 into five major zones, one of which contained 
volatile gases, and some minor zones. The materials in 





two of the minor zones were identified as acrolein and ace- 
tone. Two of the major zones were shown to contain ace- 
taldehyde and ethyl acetate, and the recorded gas chroma- 
togram of the separation of the condensate has been used to 
estimate the amounts of these two substances present in 
the condensate. Evidence is presented to the effect that a 
fourth major zone contained hydrogen cyanide and an uni- 
dentified carbonyl compound. The material in the last 
major zone is not a carbonyl-containing compound, is a 
new component of the condensate, and is still unidentified. 

The results of this exhaustive investigation of the car- 
bonyl compounds present in the condensate revealed the 
presence therein of only small amounts, relative to the 
amounts of formaldehyde and glyoxal in the condensate, of 
carbonyl compounds other than formaldehyde and glyoxal. 
The origin of the compounds isolated from the condensate 
is discussed. 

The 2,4-dinitrophenylhydrazine derivatives of short 
carbon chain (two and three carbon atoms) sugars and oxi- 
dation products thereof, without carbon fragmentation, have 
been prepared. A complex mixture of these derivatives 
can be separated by chromatography on a silicic acid- 
Celite (5:1) mixture containing 8 per cent water. The bis 
2,4-dinitrophenylhydrazone of mesoxaldehyde was shown 
to be the 1,2-compound. 

The preparation of the 2,4-dinitrophenylhydrazine de- 
rivatives of a-hydroxy carbonyl compounds has been 
shown to proceed without oxidation of the hydroxyl group 
when the reaction is carried out in boiling ethanol or in 2 
N hydrochloric acid (supersaturated with the reagent) at 0°. 
A method, bearing some resemblance to the method of 
frontal analysis, has been developed to purify highly insol- 
uble 2,4-dinitrophenylhydrazine derivatives such as triose 
2,4-dinitrophenylosazone, mesoxaldehyde 1,2-bis-(2',4'- 
dinitrophenylhydrazone) and mesoxaldehyde tris-(2,4- 
dinitrophenylhydrazone). 

The light absorption spectrum of mesoxaldehyde 1,2- 
bis (2',4'-dinitrophenylhydrazone) was markedly affected by 
the solvent medium. An explanation for this behavior is 
proposed, Microfilm $2.95; Xerox $10.20. 228 pages. 


ATTEMPTED SYNTHESES OF 
1,6-DIAZACYCLODECAPENTAENES 


(L. C. Card No. Mic 58-3595) 


Alden Edward Blood, Ph.D. 
Stanford University, 1958 


A study of the theoretical aspects of the synthesis of 
those compounds which Huckel’s rule predicts will be aro- 
matic was made. It was concluded that cyclodecapentaene 
cannot be synthesized but that 1,6-diazacyclodecapentaene 
quite possibly could be prepared. A number of attempts 
were made to synthesize 1,6-diazacyclodecapentaene or 
one of its derivatives without success. 

The condensation of pyridazine with cis or trans-1,4- 
dibromo-2-butene gave trans -1,4-dipyridazinium -2-butene 
dibromide. A diquaternary salt of pyridazine could not be. 
prepared. ; 

The condensation of hydrazine with cis-1,4-dibromo-2- 
butene gave 4,5-diazacyclohexene. Condensation of hydra- 
zine with trans-1,4-dibromo-2-butene gave a small yield 
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of a polymer presumably the hydrobromide of poly-5,6- 
diaza-2-hexene, -(NHNHCH2CH=CHCH)2);. 

The reduction of 2,2'-dinitrobiphenyl proceeds satisfac- 
torily to 2,2'-diaminobiphenyl with Raney nickel or plati- 
num. It was not possible to deduce the reason for occa- 
sional reductions giving benzo(c)cinnoline compounds. 

The condensation of o-phthalaldehyde with 2,2'-diamino- 
biphenyl under conditions of high dilution gave primarily a 
polymeric product of unknown structure. 

N-Benzylidene -N'-acetyl-2,2'-diaminobiphenyl was pre- 
pared. 

The action of phosphorus oxychloride on N-benzylidene- 
N'-acetyl-2,2'-diaminobiphenyl gave N,N'- (2,2'-biphenyl- 
ene)cinnamidine. Anhydrous hydrogen fluoride, zinc chlo- 
ride, and polyphosphoric acid had no apparent effect on 
N-benzylidene - N'-acetyl-2,2'-diaminobiphenyl. 

2-Amino-2'-cinnamidobiphenyl was prepared by con- 
densation of cinnamic anhydride with 2,2'-diaminobiphenyl. 

N,N'-(2,2'-biphenylene)cinnamidine was prepared by the 
action of phosphorus oxychloride on 2-amino-2'-cinnamido- 
biphenyl. 

Infrared and ultraviolet absorption spectra indicate that 
monophthaloyl-2,2'-diaminobiphenyl is not 2,5-dihydroxy- 
3,4:7,8:9,10-tribenzo-1 ,6-diazacyclodecapentaene but that 
it most probably is 2-amino-2'-phthalimidobiphenyl. 

An unidentified enolic material was obtained by the ac- 
tion of palladium on carbon catalyst with perhydro-1,4,6,9- 
tetraoxopyridazo[1,2-alpyridazine in boiling p-cymene. 

Attempts to reduce perhydro-1,4,6,9-tetraoxopyridazo- 
[1,2-alpyridazine with sodium borohydride gave a boron 
complex which could not be decomposed. Reduction did not 
occur over Adams catalyst at atmospheric pressure. 

Microfilm $2.35; Xerox $8.20. 180 pages. 


THE SYNTHESIS OF D-ERYTHRO-PENTULOSE 
(L. C. Card No. Mic 58-3415) 


James Davidson Crum, Ph.D. 
The Ohio State University, 1958 





The synthesis of this ketopentose was accomplished by 
utilizing the four-carbon lactone, D-erythrono-1,4-lactone 
(III), as a starting material. This material (III) was made 
available either by the controlled oxidation of D-glucose (I) 
with lead tetraacetate and subsequent oxidation of the re- 
sulting D-erythrose (II) to D-erythrono-1,4-lactone (III) or 
more conveniently, for relatively larger amounts, by the 
direct oxidative scission of D-erythro-2-hexulosono-1,4- 
lactone 2,3-cis-enediol (“D-araboascorbic acid”) (IV) to 
the lactone (III) with p-toluene diazonium sulfate. The 
lactone (III) was converted to the amide (V) with liquid am- 
monia, and the subsequent benzoylation of the D-erythron- 
amide (V) with benzoyl chloride in anhydrous pyridine gave 
2,3,4-tri-O-benzoyl-D-erythronamide (VI). The benzoyl- 
ated amide (VI) was converted to 2,3,4-tri-O-benzoyl-D- 
erythronic acid (VII) with nitrosyl chloride in dioxane and 
then to 2,3,4-tri-O-benzoyl-D-erythronyl chloride (VII) 
with phosphorus pentachloride in ether. Reaction of the 
acid chloride (VIII) with diazomethane and silicate column 
chromatography of the reaction product gave 1-deoxy-1- 
diazo-3,4,5-tri-O-benzoyl-keto-D-erythro-pentulose (IX), 
Treatment of the diazomethy] ketone with benzoic acid and 








copper bronze gave 1,3,4,5-tetra-O-benzoyl-keto-D- 
erythro-pentulose (X). The free keto-structure of this tet- 
rabenzoate (X) was demonstrated by reduction of the car- 
bonyl group with sodium borohydride to the corresponding 
diastereoisomeric penititol tetrabenzoate intermediates 
which, after saponification with aqueous sodium hydroxide 
and treatment with hydrochloric acid, were separated by 
paper chromatography and identified as D-arabinitol (XI) 
[and D-arabinitol pentaacetate (XII)] and 1,4-anhydro-DL- 





-ribitol (XIII) [and 2,3,5-tri-O-benzoyl-1,4-anhydro-DL- 


ribitol (XIV)]. The isolation of the two 2-epimeric pentitols 
(XI and XIII) thus establishes the free keto-nature of the 
second carbon atom in the crystalline ketopentose tetraben- 
zoate (X). Ammonium D-gluconate has been isolated and 
identified as a hydrolytic product of a polarimetric solution 
of D-gluconamide at room temperature at conditions under 
which D-erythronamide (V) failed to hydrolyze. The syn- 
thesis of 1,2-dideoxy -3-keto-D-arabino-heptulose tetraace- 
tate and its identity with a product of the action of diazo- 
methane on aldehydro-D-arabinose tetraacetate are also 
described. Microfilm $2.00; Xerox $5.80. 116 pages. 





THE SYNTHESIS AND PROPERTIES OF 
SABINENE HYDRATE; A CONSTITUENT 
OF AMERICAN PEPPERMINT OIL 


(L. C. Card No. Mic 58-3599) 


John William Daly, Ph.D. 
Stanford University, 1958 


A crystalline terpene alcohol isolated from American 
peppermint oil has been identified as a previously unre- 
ported isomer of sabinene hydrate, (I), through a study of 
its dehydration products. Synthesis of the compound was 
accomplished through the reaction of methylmagnesium 
bromide with sabina ketone (II). Two isomers of sabinene 
hydrate were obtained from this reaction, one of which was 
identical with the alcohol found in peppermint oil. This 
isomer (m.p. 62°) was assigned the trans methyl/isopropyl 
configuration, based on the yields of the isomers in the 
Grignard reaction, and on the von Auwer-Skita rule. The 
other isomer (m.p. 37) was assigned the cis configuration. 


OH 9 OH 
OH 
I II Ill 
Dehydration of either isomer over alumina at 150° led 
to the formation of a-terpinene, Y-terpinene, and p- 
cymene. The formation of a methyl xanthate occurred with 
much greater ease in the case of the cis isomer, but both 
methyl xanthates decomposed to sabinene and a-thujene. 
Since the lowered reactivity of the trans alcohol to sodium 
was opposite to that predicted on the basis of steric con- 
siderations, it was proposed that the low reactivity was 
due to the lessened acidic strength of the trans alcohol. 


The cis-sabinene hydrate was found to have a long retention 
time on a Carbowax-coated vapor phase chromatography 
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column relative to that of the trans isomer, a result oppo- 
site to that predicted on the basis of steric considerations. 
Spectral investigation suggested that the hydrogen bonds 
formed by trans-sabinene hydrate were weaker than those 
formed by the cis compound. This observation is in accord 
with the large difference in the retention times of the two 
isomers, and with the proposed lessened acidic strength of 
trans -sabinene hydrate. 

The trans alcohol, when treated with acetic anhydride 
containing potassium acetate, formed a-thujene, a-terpin- 
ene, and ¥-terpinene, while the cis alcohol formed an ace- 
tate and lesser amounts of the same hydrocarbons. Both 
isomers formed acetates at comparable rates when treated 
with acetic anhydride and pyridine, indicating that steric 
effects are of only minor importance in regard to the re- 
activities of the OH groups. 

On oxidation with potassium permanganate, each isomer 
formed a crystalline diol (I). The diol from trans- 
sabinene hydrate formed p-cymene and 1-p-tolyl-1-methyl- 
ethylene on dehydration over alumina. 

The unusual instability of trans-sabinene hydrate under 
acidic dehydration conditions and the associated instability 
of its acetate can be explained by the ease with which a 
carbonium ion forming from the trans alcohol can be sta- 











bilized through a non-classical carbonium ion structure (IV). 


Because of the stability of this type of structure, it would 
be expected to contribute to some extent to the electronic 
structure of trans-sabinene hydrate. Such contributions 
would decrease the acidic strength of the alcohol through 
increasing the electron density at the hydroxyl group. This 
lowered acidity is in accord with the sluggish reaction of 
trans-sabinene hydrate with sodium, with its weak hydro- 
gen bond interactions with Carbowax-coated vapor phase 
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chromatography columns, and with its proton nuclear 
magnetic resonance spectrum. 

The differences in the properties of the cis- and trans- 
sabinene hydrate, which appear contradictory when re- 
garded as pure steric effects are therefore adequately ex- 
plained on the basis of a neighboring group interaction of 
the favorably located cyclopropane ring in the trans isomer 
with a positive center at C-l. 

Microfilm $2.00; Xerox $6.80. 145 pages. 








NEOPHYL-TYPE AZO COMPOUNDS 
(L, C. Card No. Mic 58-2866) 
Harold Gainer, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 


Adviser: Charles G, Overberger 


A study of the mechanism of formation and rearrangement 
of neophyl-type free radicals, generated by a primary 





process, is the subject of this Dissertation. None of the 
known methods for generation of neophyl radicals in solu- 
tion forms the radical as a primary step. This lack of a 
primary process complicates any study of the kinetics of 
the reaction. When aliphatic azo compounds are thermally 
decomposed in solution, free radicals are formed by a 
first-order unimolecular decomposition. With neophyl free 
radicals of the type derived from I there was the possibil- 
ity of phenyl group participation in the dissociation of the 
carbon-nitrogen bond as well as rearrangement of the 
phenyl group. Two possible reaction schemes for decom- 
position and rearrangement may be diagrammed: 

1) Non-participation in the rate determining step 


CH;CHs CH;CH; CH; CH; 
| | | 
(R- O-€ —CH-N=),; ——> R-(¢_).C-—CH'—> CH,-C — CH 
| _— 


- a R 


CHs CHs 


la) R = H, m.p. 83-84° 
b) R = H, m.p. 45-45.5° 
c) R = CH;0- 

d) R = CHsCONH- 


rearranged 
radicals 


2) Participation in the rate determining step 














CH;CHs CHs CH; 
cs | 
(R-( \-C—CH-N=)2 — CHs- -C: a 
CHs ) Ta 
CHs CHs 


CHs te 
| 





CHs-C— CH: -- N= CHs-C—-CH ——>» rearranged 
SZ 


— products 

7) I 

IIb . 

: k 


A question remains whether there is phenyl participation 
in the rate determining step, (process 2). Substitutents in 
the para position of the phenyl ring might be expected to 
have some small, though measurable effect, due to reso- 
nance interaction of intermediates of type Ila or IIb on the 
rate of dissociation of the carbon-nitrogen bond ifthe , 
phenyl group is participating. The intermediate or transi- 
tion state III may form after the primary radical appears 
as in scheme 1 of non-participation and is useful in under- 
standing the path of rearrangement even if no phenyl par- 
ticipation in the carbon-nitrogen bond dissociation takes 
place. Inductive effects could also contribute to participa- 
tion in this radical decomposition. For these reasons, four 
neophyl-type azo compounds were prepared; Ia and b (di- 
asterioisomers), Ic andd. The kinetics of the decomposi- 
tion of Ia, b, c, and d were studied in order to determine 
whether the aromatic group participated in the breaking of 
the carbon-nitrogen bond, the rate determining process. 
The products of the thermal decomposition of Ia were 
isolated to test whether rearrangement of the neophyl rad- 
ical occurred. It was also desirable to attempt to trap the 
unrearranged neophyl radical by decomposition of Ia in 1- 
dodecanethiol. 


A 0.2 molar solution of Ia in diphenyl ether was heated at 

255° and 44% of the theoretical volume of nitrogen was 

evolved. The following products of the decomposition were 
identified: 
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CHsCHs CHsCHs CHsCHs CHs CHsCHs 
G- CH- CH @-CH-C=CHz @- C=C 0-CH G-C—C-G 
CHs CH, CH; CH;CHs 

18% 3% 0.1% 6% 0.2% 


2-Methyl-3-phenylbutane, 2-methyl-3-phenyl-1-butene, and 
a,8,8-trimethylstyrene represent rearranged products 
whereas cumene and its “dimer” are products derived pos- 
sibly by cracking of larger unrearranged fragments. When 
a 0.22 molar solution of Ia in 1-dodecanethiol was refluxed 
at 255°, cumene was isolated as the major product in 24% 
yield. 3-Methyl-3-phenyl-2-butanone azine and 1-dodecyl- 
sulfide were also obtained but no t-amylbenzene, which 
represents the free radical initially formed, was found. 


The results of the kinetic study are tabulated below. All 
decompositions were in diphenyl ether and followed the 
first-order rate equation. 











% Theory ky 
Cpd. Conc. Temp. of Ne x 10°sec™* 
Ia 0.1M 254° 94-101 1.33 
Ib 0.06 255 77 1.55 
Ic 0.017-0.05 256 70-86 1.35 
Id 0.015 256 84 2.24 


The rates differ at the most by a factor of 1.7. If the un- 
substituted phenyl compound bb is taken as a reference then 
the p-acetamido group increased the rate by less than 31% 
and the methoxyl decreased the rate by 13%. In comparing 
the first-order rate constants for the decomposition of Ia, 
b, c and d, it is concluded that two steps are involved in 
the decomposition. First, the carbon-nitrogen bond is 
broken without participation of the phenyl group followed 
by rearrangement of the phenyl group in the neophyl-type 
radical formed. Microfilm $2.00; Xerox $4.60. 86 pages. 


THE SYNTHESIS OF THE 1-MENTHOXYACETIC 
ESTERS OF THE CIS AND TRANS FORMS OF 
MESO-3,4-DIPHENY LCYCLOPENTANOL 


(L. C. Card No. Mic 58-3609) 


Robert John Horvat, Ph.D. 
Stanford University, 1958 





It has been predicted that compounds of the type C(A‘*)- 
(A )(B~)(R), which exist in two diastereoisomeric forms, 
would possess different physical properties but identical 
optical rotations. However, the findings of this investiga - 
tion are not in accord with this view. The l1-menthoxyace- 
tic esters of the cis and trans forms of meso-3,4-diphenyl- 
cyclopentanol were successfully synthesized. The cis 
form of the ester was prepared by the reaction of 1-men- 
thoxyacetyl chloride with the cis form of the alcohol in 
pyridine and had a specific rotation (a@)p-49.2°. The trans 
form of the ester was prepared by the inversion of the p- 
toluenesulfonyl ester of the cis form of the alcohol with 
the sodium salt of 1-menthoxyacetic acid and had a specific 
rotation (a), -55.1". 











The trans form of the d-(1-phenylethyl)amide of meso- 
2,6-dimethylcyclohexanecarboxylic acid was prepared by 
the reaction of the trans form of meso-2,6-dimethylcyclo- 
hexanecarboxylic acid chloride with d- (1-phenylethyl)amide 
in pyridine. However, it was not possible to prepare the 
d-(1- phenylethyl)amide of the cis form of meso-2,6-di- 
methylcyclohexanecarboxylic acid by the reaction of d-(1- 
phenylethyl)amine and the cis form of meso-2,6-dimethyl- 
cyclohexanecarboxylic acid chloride under various 
conditions. 

A novel Raney nickel-catalyzed hydrogenation of 2,3- 
diphenyl-3-hydroxy-5-oxocyclopentene to the cis form of 
the alcohol was noted. 

Attempts to prepare the trans form of meso-3,4-di- 
phenylcyclopentanol by chemical reduction and catalytic 
hydrogenation of 3,4-cis-diphenylcyclopentanone failed. 
Chemical reduction and catalytic hydrogenation of the ke- 
tone seems to be stereospecific, since only the cis form of 
the alcohol was isolated from these reactions. 

The cis form of meso-3,4-diphenylcyclopentanol failed 
to isomerize to the trans form of the alcohol with sodium 
methoxide or sodium metal. 

Microfilm $2.00; Xerox $4.40. 84 pages. 























A STUDY IN THE SYNTHESIS OF 
4-AZAFLUORENE AND ITS DERIVATIVES 


(L. C. Card No. Mic 58-3066) 


Dietrich F. Huttenlocher, Ph.D. 
University of Cincinnati, 1958 


Since very little is known about the chemistry of 4- 
azafluorene, a study of this heterocyclic system was under - 
taken. Though 4-azafluorene, isolated from a high-boiling 
coal tar fraction, is available in research quantities, the 
development of a simple synthesis for the system seemed 
essential. 

A previously published synthesis [Gazzetta, 35, 1,9 
(1905) | leads to a substituted 4-azafluorenone in “small 
yields. Removal of the substituent yielded minute quanti- 
ties of 4-azafluorenone. A new synthesis was developed 
which leads to 4-azafluorenone in three reaction steps 
from readily available starting materials. Beta-picoline 
was reacted with phenyllithium and the resulting tsomeric 
reaction products, 2-phenyl-3-methylpyridine and 2- 
phenyl-5-methylpyridine, were oxidized to the correspond- 
ing carboxylic acids. Treatment of the carboxylic acid 
mixture with either polyphosphoric acid or concentrated 
sulfuric acid yielded 4-azafluorenone. Reduction of 4- 
azafluorenone leads to 4-azafluorene. 

Attempts to introduce substituents into the benzenoid 
ring of 4-azafluorene and 4-azafluorenone by electrophilic 
substitution were successful only in the case of nitration. 
Halogenation, Friedel-Crafts acylation, and sulfonation 
were unsuccessful due to the formation of insoluble salts 
between the respective reagents and the heterocyclic com- 
pounds, 

Several approaches were used in an attempt to deter - 
mine the position of the substituent on nitro-4-azafluorene 
and nitro-4-azafluorenone. It was found that nitro-4- 
azafluorene on oxidation yielded a nitro-4-azafluorenone 
identical with the product of direct nitration of 
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4-azafluorenone. Oxidation of nitro-4-azafluorenone 
yielded 4-nitrophthalic acid, indicating that the nitro sub- 
stituent is located in either the 6- or 7-position of the het- 
erocyclic compound. An analysis of the I.R. spectra of 
nitro-4-azafluorenone and amino-4-azafluorene led to the 
same conclusion. 

An experimental approach to establish the correct site 
of substitution by relating the nitration product with 4-aza- 
fluorenone-7-carboxylic acid was unsuccessful since an 
attempted synthesis of this acid, using the same procedure 
that was used for the synthesis of 4-azafluorenone but 
starting with p-tolyllithium, failed. 

Model compounds with structural features similar to 6- 
and 7-nitro-4-azafluorenone, namely 2-methyl-4-nitroace- 
tophenone and 2-methyl-5-nitroacetophenone respectively, 
were prepared. Their U.V. and 1.R. spectra were com- 
pared with the corresponding spectra of nitro-4-azafluore- 
none. No conclusions could be reached from a comparison 
of these spectra. It was found that the model compounds 
exhibited absorption maxima in the U.V. region character- 
istic of m- and p-nitroacetophenones, which have been re- 
ported elsewhere [J. Chem. Soc. 2041 (1957) |. 

From theoretical considerations the site of substitution 
was assigned to the 7-position. 

It was found that 4-azafluorene as well as 4-azafluore- 
none form complexes with 2,4-dinitrophenylhydrazine in 
the presence of sulfuric acid. This is in agreement with a 
recent investigation [Ber. 89, 814 (1956)]| on the formation 
of such complexes with other nitrogen containing heterocy- 
clic compounds and certain aromatic amines. 
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An improved procedure leading to 1-methyl-4-piperidyl 
phenyl ketone (VII) hydrobromide from 4-pyridyl phenyl 
ketone (XI) has been developed. Following an established 
sequence, VII hydrobromide was converted to 1-methyl-4- 
hydroxy-4-piperidyl phenyl ketone (VI). A high yield of 1- 
methyl-4-hydroxy -4-piperidylphenylcarbinol (IV) was ob- 
tained by the reduction of VI with lithium aluminum hydride 
or catalytic hydrogenation; whereas, the reaction of VI 
with methyllithium afforded 1-methyl-4-hydroxy-4-piper- 
idylphenylmethylcarbinol (V). 
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The acid-catalyzed reactions of the glycol (IV) were 
characterized by esterification when acetic acid was em- 


ployed as solvent. The diacetate, 1-methyl-4-acetoxy-4- 
piperidylphenylmethylacetate (XXIX), was the only sub- 





stance isolated from the reaction with p-toluenesulfonic 
acid as the catalyst. Sulfuric acid catalysis yielded only 
the monoacetylated glycol (XXX). Catalytic hydrogenation 
of 1-methyl-4-acetoxy-4-piperidyl phenyl ketone (XXXI) in 
acidic medium furnished the identical monoacetate (XXX). 
With boron trifluoride as catalyst, a 2:1 ratio of monoace- 
tate (XXX) to diacetate (XXIX) was obtained. 

Dilute sulfuric acid failed to cause the dehydration of 
the glycol (IV); however, cold concentrated sulfuric acid 
produced a mixture containing 6-methyl-2-phenyl-1-ox-6- 
azaspiro [2,5loctane (KXV) as the major component. Minor 
quantities of 1-methyl-4-formyl-4-phenylpiperidine (XLIV) 
and 1-methyl-5-phenyl-1-aza-4-cycloheptanone (XLV) were 
also detected in the reaction mixture. 

The reaction of the glycol (IV) with boiling 48.8% hydro- 
bromic acid likewise furnished a mixture composed largely 
of the epoxide (XXV), formed or neutralization of the inter- 
mediate bromohydrin, 1-methyl-4-hydroxy-4-piperidyl] 
benzyl bromide (XL). A 5% yield of 1-methyl-4-piperidyl 
phenyl ketone (VII) also was isolated from this reaction. 

Ring-opening reactions of 6-methyl-2-phenyl-1-ox-6- 
azaspiro[2,5]loctane (KXV) with hydrogen halide or catalytic 
hydrogenation led to 1-methy1l-4-halo-4-piperidylphenyl- 
carbinol (XLVII) or 1-methyl-4-hydroxy-4-benzylpiperidine 
(XVI) respectively. Cleavage of XXV by lithium aluminum 
hydride also yielded the alcohol, XVI. 

The cyclodehydrated compound, 2,5-dimethyl-1,2,3,4- 
tetrahydro-5-indeno[1,2-c |pyridine (XVII) was isolated as 
the major product from the reactions of the glycol (V) with 
boron trifluoride-acetic acid, 32% sulfuric acid or 48.8% 
hydrobromic acid catalysis. The use of cold concentrated 
sulfuric acid gave rise to rapid and extensive sulfonation. 

The reaction of the glycol (V) with p-toluenesulfonic 
acid furnished a diene (XXa) isomeric with XVIII. On 
catalytic hydrogenation, XXa yielded 1-(1-methyl-4-piperi- 
dyl(-1-phenyl ethane (XXII). This result indicated that the 
parent carbon skeletal system remained intact and on the 
basis of ultraviolet spectroscopy, the most probable struc- 
ture for XXa seemed to be 1-(1-methyl-1,2-dihydro-4- 
pyridyl)-1-phenyl ethane (XX). 

As in the glycol (IV), the initial removal of the benzylic 
hydroxyl appeared to direct the reaction of the glycol (V) 
as well. The dehydration pathway offered by the methyl 
group in V was apparently the factor leading to the forma- 
tion of both the indeno pyridine (XVIII) and the diene (XXa) 
probably via the same intermediate,1-(1-methyl-1,2,3,6- 
tetrahydro-4-pyridy]l) -1-phenylethylene (XXII). 

Microfilm $2.00; Xerox $6.40. 132 pages. 


GEOMETRICAL ENANTIOMORPHIC ISOMERISM 
(L. C. Card No. Mic 58-3258) 


Gloria Gilbert Lyle, Ph.D. 
University of New Hampshire, 1958 


Co-chairmen: Professor Robert E, Lyle 
Professor Harold A, Iddles 


The condensation of dibenzalacetone with methylamine 
produced the meso isomer of 2,6-diphenyl-1-methyl-4- 
piperidone (VI). The configurational assignment was based 
on the failure of attempts to resolve the piperidone and the 
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production of two isomeric alcohols on reduction of VI. The 
non-identity of the alcohols was demonstrated by differ - 
ences in the physical properties of the alcohols, their salts, 
and the acetyl derivatives. 

Oximation of the piperidone (VI) produced a racemic 
oxime (XIV), which was resolved with the aid of d-10-cam- 
phorsulfonic acid producing the dextrorotatory enantiomer. 
Hydrolysis of the (+)-oxime yielded optically inactive pi- 
peridone (VI), offering further proof of the meso configura- 
tion of VI. This series of reactions represents the first 
demonstration of a type of molecular isomerism designated 
“Geometrical Enantiomorphic Isomerism,” characterized 
by the formation of an optically active compound by the in- 
troduction of an unsymmetrically substituted double bond 
into a meso isomer.’ 
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The (+)-oxime (XIV) was converted to the (+) -tosylate, 
and treatment of the latter compound with sodium methox- 
ide produced (-)-3-amino-2,6-diphenyl-1 -methyl-4-piperi- 
done dihydrochloride (XXIII). This reaction, designated 
the Neber rearrangement, has previously been specified as 
a non-stereospecific reaction,” but the formation of the 
optically active aminoketone (XXIII) contradicts this hy- 
pothesis. 

Reduction of XXIII yielded 3-amino-2,6-diphenyl-1- 
methyl-4-piperidinol (XXV), which was subjected to a 
semipinacolic deamination. The use of this reaction for 
determining the conformation of alpha-aminoalcohols has 
been demonstrated by McCasland® and Barton.* The major 
ketonic product from the rearrangement of XXV was shown 
to be 2,6-diphenyl-1-methyl-4-piperidone (VI), the result 
of the migration of hydrogen in the deamination reaction. 
These results indicate that the primary amino group of 
XXV and hence of XXIII must have the axial conformation 
This sequence of reactions suggests that the Neber rear- 
rangement is both configurationally and conformationally 
specific. Microfilm $2.00; Xerox $4.60. 89 pages. 
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Major Professor: Dr. Herschel Hunt 


n-Alkyl esters of straight chain, perfluorinated acids 
were hydrolyzed in a mixture of acetone (70% by volume) 
and water. It was found that the pseudo first-order rate 
constants for the n-alkyl trifluoroacetates can be related 
quantitatively to the molecular weight of the n-alkyl group. 
The pseudo first-order rate constants for the ethyl esters 
of trifluoroacetic, pentafluoropropionic and heptafluorobu- 
tyric acids can be related quantitatively to molecular 
weight differences. 

The chain length effects on the rates of hydrolysis of 
the n-alkyl and sec-alkyl1 trifluoroacetates parallel those 
which are observed in base catalyzed hydrolysis of esters 
of primary and secondary alcohols. Solvent effects upon 
the non-catalyzed hydrolyses also parallel the solvent ef- 
fects which are observed for the base catalyzed hydrolyses. 
An explanation is presented to account for the very large 
differences which are observed between acid-catalyzed 
and base-catalyzedacyl oxygen cleavage as far as chain 
length effects and solvent effects are concerned. 

Chain length effects and reactivity are related through 
a function of the reciprocal of the mass of the intermediate 
involved. It is suggested that a possible explanation for 
this mass relationship might lie in the effect of chain length 
upon bond amplitudes or bond vibrations. 

t-Alkyl trifluoroacetates were hydrolyzed in a mixture 
of acetone (70% by volume) and water. First order rate 
constants, relative rates, percent elimination, activation 
energies and activation entropies indicate that the hydroly- 
ses of these t-alkyl trifluoroacetates are examples of the 
uncatalyzed ionization of esters to carbonium ions and 
carboxylate ions. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


REACTION OF NITROUS ACID 
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The object of this work was to study the nitrosation of 
N,N-disubstituted hydrazides and other compounds con- 
taining tertiary nitrogen. Several examples of such com- 
pounds were nitrosated with nitrous acid, under mild con- 
ditions, and shown to undergo nitrosative cleavage of the 
tertiary amino group. 

N-Benzamidopiperidine reacted at 0° to give 5-(2-ben- 
zoyl-1-nitrosohydrazino)pentanoic acid, melting point 
110-112°. Catalytic reduction of this product gave 1-ben- 
zamido-2-piperidone, melting point 165-167°. This reduc- 
tion product was independently synthesized by treating 
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hydrazine with methyl 6-bromovalerate to give 1-amino- 
2-piperidone, boiling point, 70-72° (at 0.4 mm); refractive 
index, n4"" 1.5104. Benzoylation of the foregoing product 
gave 1-benzamido-2-piperidone, which was shown to be 
identical with the above catalytic hydrogenation product by 
a mixed melting point determination and through identical 
infrared spectra. 

N-Benzamidopyrrolidine, under the same conditions, 
gave 4-(2-benzoyl-1-nitrosohydrazino)butanal, melting 
point 105-107°. This aldehyde gave a semicarbazone, melt- 
ing point 117-118° and a 2,4-dinitrophenylhydrazone, melt- 
ing point 126-128°. 

The well-known ineffectiveness of nitrous acid on ter- 
tiary amines was reinvestigated. Tribenzylamine and tri- 
n-butylamine were treated with aqueous nitrous acid ina 
buffered solution (pH 5-6). The products from these reac- 
tions were N-nitrosodibenzylamine plus benzaldehyde, and 
N-nitrosodi-n-butylamine plus n-butyraldehyde, respec- 
tively. | 

This type of reaction is correlated with what is already 
known of the nitrosation of primary and secondary amines, 
and with other oxidative cleavage reactions of tertiary 
amines. A mechanism is suggested which involves, as the 
initial step, the formation of a nitrosammonium salt, which 
eliminates nitroxyl, giving rise to an imonium ion, analo- 
gous to a Schiff base. Hydrolysis then produces the ob- 
served aldehydes and secondary amines, which appear as 
nitrosamines, since there is excess nitrous acid present 
in the reaction mixture. 

It is concluded that nitrosation of N,N-disubstituted hy- 
drazides results in nitrosative cleavage of the tertiary 
amino portion of the molecules rather than a simple nitro- 
sation of the amide nitrogen which might have been ex- 
pected. The classical distinction among primary, second- 
ary, and tertiary amines through the use of aqueous nitrous 
acid can only be expected to apply in a specific range of 
acidity, estimated at a pH of 3 or lower. Finally, these 
results suggest that nitrosation with nitrous acid may be a 
generally applicable means of degrading tertiary amines. 

Microfilm $2.00; Xerox $7.00. 148 pages. 
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This thesis is concerned mainly with the effects of 
variations in the molecular structure of polyethylene tere- 
phthalate (PET) on properties. High polymers were pre- 
pared in which preformed, low molecular weight blocks of 
PET were separated by diurethane units or by blocks of 
other polymers. For the latter, the crystalline melting 
points were in accord with predictions based on Flory’s 
melting point theory, and confirmed previously. The 
polyester-urethanes showed a considerable positive devia- 
tion from Flory’s theory. This is interpreted in terms of 
structural features of the polymer constituents. _ 

In a systematic study of polymers of PET of My 3800 





separated by different diurethane groups the modifications 
in properties were found to be specific for the second com- 
ponent introduced rather than general effects of copolymer- 
ization. Thus a diphenyl structure caused greater stiff- 
ness, a higher glass transition temperature (Tg) and even 
more difficult dyeability than exhibited by PET itself. An 
aliphatic component had the opposite effect. Fibers with 
hexamethylene diurethane groups between the PET blocks 
described were found to be intermediate between PET and 
nylon 66 in most properties investigated. 

Dyeing mechanisms are discussed. In addition to dye- 


_ ability with acid dyes, the rates of dyeing with dispersed 


dyes were found to be up to several hundred times that on 
PET. The rate of dyeing varied continuously with the dif- 
ference between temperature of dyeing and glass transi- 
tion temperature within a given polymer class. Diazonium 
salts could be coupled to a block copolymer with poly-1- 
tyrosine and several of the polyester-urethanes to yield 
colored fibers or films in which the dye is covalently bound 
as part of the polymer molecule. 

In the course of the investigation some information on 
PET itself could be gained which does not constitute a di- 
rect part of the topic under study. Several points in the 
|n| vs. Mn relation were obtained in an My range for which 
no such data have been published. An equation for the 
range from 1000-8000 is put forward. The method used 
for the determination of Tg consisted essentially in finding 
the temperature above which fibers and films can be 
drawn. Several observations on the drawing process were 
made, The degradation of PET in nitrobenzene at 170° was 
followed and found to be in accord with a first order equa- 
tion. Microfilm $2.00; Xerox $4.80. 95 pages. 


THE SYNTHESIS OF 1'-9-DIMETHYL-1,2- 
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(L. C. Card No. Mic 58-3454) 
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The synthesis of 1',9-dimethyl-1,2-benzanthracene (XI) 
is described. Condensation of hydratropic aldehyde with 
ethyl cyanoacetate afforded ethyl 2-cyano-4-phenyl-2- 
pentenoate (I) in 73 per cent yield. Addition of o-tolylmag- 
nesium bromide to I afforded ethyl 2-cyano-4-phenyl-3-o- 
tolylpentanoate (II) in 64 per cent yield. Alkylation of I 
with methyl bromoacetate gave methyl 3-carbethoxy-3- 
cyano-5-phenyl-4-o0-tolylhexanoate (V) in 84 per cent yield. 
Hydrolysis and decarboxylation of V afforded two isomeric 
(2-phenyl-1-o-tolylpropyl) -succinic acids (VIla,b) in 99 per 
cent yield. The acid (VIIa) was cyclized to 3,4,4a,9,9a,10- 
hexahydro-1',9-dimethyl-1,2-benzanthracene-3,10-dione 
(VI) in 62 per cent yield. The diketone (VIII) was reduced 
to the corresponding diol (X) in quantitative yield. Dehy- 
dration of X followed by dehydrogenation with rhodium -on- 
alumina and benzene afforded the hydrocarbon (XI) in 17 
per cent yield. 

A new method of attaching an acetic acid side chain to 
the 2-position of 1,2,3,4-tetrahydro-1-oxonaphthalenes is 
described. 1,2,3,4-Tetrahydro-4-methyl-1-oxo-3-o-tolyl- 
naphthalene, 1,2,3,4-tetrahydro-7-methyl-1-oxonaphtha- 
lene and 1,2,3,4-tetrahydro-1l-oxonaphthalene were 
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condensed with 2-ethyl-n-hexyl glyoxylate to give the cor- 
responding 1,2,3,4-tetrahydro-1-oxo-2-naphthylideneacetic 
acids (XVIII), (XXVI) and (XIX), respectively in 50-60 per 
cent yields. The acid (XIX) was also prepared by the con- 
densation of 1,2,3,4-tetrahydro-1-oxonaphthalene with either 
glyoxylic acid of n-butyl glyoxylate in 50-60 per cent yield. 
Clemmensen reduction of the acid (XIX) afforded 1,2,3,4- 
tetrahydro-2-naphthaleneacetic acid in 81 per cent yield. 
Microfilm $2.00; Xerox $4.20. 77 pages. 


ALUMINUM CHLORIDE-CATALYZED 
REACTIONS OF PHENOLS WITH 
HEXACHLOROPROPENE 
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The Ohio State University, 1958 


Phenol reacts with hexachloropropene in carbon disul- 
fide in the presence of aluminum chloride to form 3,4- 
dichlorocoumarin in 28 per cent yield. The structure of 3, 
4-dichlorocoumarin was established by comparison with an 
authentic sample of 3,4-dichlorocoumarin. 

The generality of this new coumarin synthesis was stud- 
ied by reacting the following phenols with hexachloropro- 
pene to yield the corresponding 3,4-dichlorocoumarins: 
p-cresol (72%); p-chlorophenol (90%); m-chlorophenol 
(18%); o-chlorophenol (1.6%); 2,4-dichlorophenol (46%); 3, 
4-dichlorophenol (69%); 4-chloro-3-methylphenol (85%); 
p-bromophenol (44%); p-methoxyphenol (4.1%). Unreacted 
phenol, tars or some type of organo-metallic complex are 
obtained from the reaction of hexachloropropene with the 
following phenols: p-nitrophenol, 4-chloro-2-nitrophenol, 
resorcinol, a-naphthol, 6-naphthol, p-phenylphenol, p-t- 
butylphenol, 1-chloro-2-naphthol, 1,4-dichloro-2-naphthol 
and m-methoxyphenol. 

The reaction of p-chlorophenol and hexachloropropene 
was studied to obtain conditions affording a maximum yield 
of 90 per cent. This yield was obtained by using equimolar 
amounts of p-chlorophenol and hexachloropropene and 2.2 
equivalents of aluminum chloride. The reaction was run at 
room temperature until the gas evolution was complete. 

2,4-Dichlorophenol, in the reaction, forms 2,4-dichloro- 
phenyl trichloroacrylate in 18 per cent yield. 2,4,5-Tri- 
chlorophenol and p-chlorophenol also form phenyl trichlo- 
roacrylates in 26 per cent and 2.4 per cent yields, 
respectively. 2,4-Dichlorophenyl trichloroacrylate can be 
converted to 3,4,6,8-tetrachloro coumarin in 5 per cent 
yield. 

A mechanism for the reaction of hexachloropropene 
with phenols is proposed. 

3,4-Dichlorocoumarin undergoes preferential nucleo- 
philic displacement in the 4-position with sodium methox- 
ide, sodium benzylmercaptan, piperidine and sodium phen- 
oxide. Only sodium methoxide displaces the chlorine in 
the 3-position. Microfilm $2.00; Xerox $5.00. 100 pages. 





REACTIONS OF 1-METHYL-4-HALO-4- 
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University of New Hampshire, 1958 


Chairman: Professor Robert E, Lyle 


1-Methyl-4-halo-4-piperidyl aryl ketone hydrohalides 
(XII) were prepared by direct bromination or chlorination 
of 1-methyl-4-piperidyl aryl ketone hydrohalides (X). The 
latter were synthesized either from methyl isonicotinate (I) 
or 4-benzoylpyridine (XIV). 

The reactions of the 1-methyl-4-halo-4-piperidyl phenyl 
ketone hydrohalides (XII) with sodium hydroxide or alkox- 
ide in ether led to 1-methyl-4-hydroxy -4-piperidyl phenyl 
ketone (XVIIIa), while in alcohol 6-methyl-2 -alkoxy-2- 
phenyl-1-o0x-6-azaspiro[2.5loctane (XXI) was formed. 
Since the latter, an epoxyether, was produced in excellent 
yield, it proved to be a useful intermediate for the synthesis 
of a series of compounds for pharmacological screen- 
ing. These compounds were prepared by the facile reac- 
tion of the epoxyether with organic acids to give 1-methyl- 
4-acyloxy -4-piperidyl aryl ketones (XXIV) and by reaction 
with mineral acids to give 1-methyl-4-hydroxy-4-piperidyl 
aryl ketones (XVIII). 

The reaction of phenyllithium with 1-methyl-4-bromo- 
4-piperidyl phenyl ketone hydrobromide (XIIa) was found to 
proceed by way of metal halogen interchange to give 1- 
methyl-4-piperidyl phenyl ketone (I[Xa), 30%, and 1-methyl- 
4-piperidylphenylmethanol (XXV), 32%. The latter was 
shown to arise by reaction of excess phenyllithium with the 
former produced during the hydrolysis of the reaction mix- 
ture. The presence of an organometallic intermediate was 
confirmed by adding benzoyl chloride to the reaction mix- 
ture before hydrolysis to give 1-methyl-4-piperidylidene- 
a -benzoyloxy-a-phenylmethane (XXVII). 

The reaction of 1-methyl-4-chloro-4-piperidyl phenyl 
ketone hydrochloride (XIIb) with phenylmagnesium bromide 
gave 1-methyl-4-piperidyl phenyl ketone ([Xa), 1-methyl- 
4-piperidyldiphenylmethanol (XXV), 1-methyl-4-phenyl-4- 
piperidyl phenyl ketone (XXIX), and 1-methyl-4-phenyl-4- 
piperidyldiphenylmethanol (XXX). The former two 
products were again demonstrated to form through metal 
halogen interchange while the latter two are suggested to 
arise by reaction of phenylmagnesium bromide with the 
one, XXIX, formed in the reaction medium by a rearrange- 
ment of the 1,2-addition product of the haloketone (XIb) 
with the Grignard, to give the other, XXX. 

The polar halogen substituents in the C-4 position of 1- 
methyl-4-piperidyl phenyl ketone (I[Xa) as well as other 
polar substituents such as hydroxy or acyloxy, enhanced 
carbonyl reduction over platinum catalyst in methanol 
since under similar conditions the unsubstituted ketone 
([Xa) could not be reduced. Use of a less polar solvent, 
chloroform, or a less effective catalyst, palladium -on- 
charcoal, however, resulted in the reductive removal of 
the halogen as found above but was not accompanied with 
carbonyl reduction. 

Reaction of 1-methyl-4-bromo-4-piperidyl phenyl ke- 
tone (XIIa) with sodium borohydride produced a product 
which appears to have been formed by way of a novel re- 
arrangement. The product, compound XXXVIII, isolated 
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as the hydrobromide,. had an analysis which indicated the 
molecular formula to be CisHi7Bre2N. XXXVII was found to 
be unstable as the base; as the hydrobromide, both of the 
halogens were titrated by aqueous silver nitrate. On reac- 
tion with lithium aluminum hydride, XXXVIII suffered loss 
of the bromine substituent giving a new product, XXXIX. 
The ultraviolet absorption spectra of XXXVIII, XXXVIII 
hydrobromide, XXXIX and its hydrobromide and methiodide 
derivatives, all indicated the presence of a double bond in 
conjugation with a benzene ring. The infrared absorption 
spectra gave no indication of the presence of hydroxyl or 
carbonyl groups in these compounds. XXXIX methiodide on 
hydrogenation over platinum catalyst produced a saturated 
compound which was shown not to be identical with 1- 
methyl-4-benzylpiperidine (LIV). Since the parent com- 
pound, XXXVIII, does not appear to contain the 4-substituted 
piperidine skeletal system, a phenyl-substituted azacyclo- 
heptane skeletal system is proposed. Thus XXXVIII is 
considered to be a 1-methyl azacycloheptane containing a 
double bond in conjugation with a benzene ring and a bro- 
mine atom in an allyl position. A possible mechanism for 
the rearrangement required is offered. 

As with sodium borohydride, reaction of 1-methyl-4- 
bromo-4-piperidyl phenyl ketone hydrobromide (XIIa) with 
lithium aluminum hydride led to products other than those 
usually expected from the reaction of an a-haloketone with 
lithium aluminum hydride. The products isolated were 
found to be 1-methyl-1,2,3,6,-tetrahydro-4-pyridylphenyl- 
methanol (LII), 55%, 1-methyl-4-benzylidenepiperidine 
(LOIA), 34%, and 1-methyl-4-piperidylphenylmethanol 
(XVII), trace. The alcohols, LII and XVII, were character - 
ized by comparison with authentic samples. The structural 
assignment of LIDIA, which had not been reported previ- 
ously, is considered to be consistent with the ultraviolet 
and infrared absorption spectra and elemental analysis of 
LITIA and its hydrobromide and methiodide. Further con- 
firmation was obtained from the fact that the 4-substituted 
piperidine skeletal system had remained intact, for LIIA 
methiodide gave 1-methyl-4-benzylpiperidine (LIV) methi- 
odide on catalytic hydrogenation. Considerable evidence 
showing that LIIA was not formed from LII was found by 
subjecting the LII to a wide variety of reaction conditions. 
A mechanism suggesting the possible method of formation 
of LIA and LII is offered. 

Microfilm $2.25; Xerox $7.80. 169 pages. 


THE ACTION OF HETEROCYCLIC 
N-OXIDES ON 2-HALOPYRIDINES 


(L. C. Card No. Mic 58-3253) 


Peter Weber von Ostwalden, Ph.D. 
Columbia University, 1958 


A study has been made of the behavior of heterocyclic 
N-oxides as nucleophilic reagents in substitutions on het- 
erocyclic systems, such as 2-bromopyridine. : 

From the reaction of pyridine 1-oxide (I) and 2-bromo- 
pyridine (V), at 100°, there was isolated 1-(2'-pyridyl) -2- 
pyridone (VI), 1-(2'-pyridyl) -3-bromo-2-pyridone (VI), 
and pyridine (VIII). The reaction is vigorous, very exo- 
thermic, and shows a long induction period (2 hrs.) which 
is virtually eliminated by initial addition of some hydro- 


bromic acid. Thus, the activation of the 2-bromopyridine 
(V) toward nucleophilic attack, to be expected from a pro- 
tonation of the hetero-nitrogen, is observed. The products 
1-(2'-pyridyl) -3,5-dibromo-2-pyridone (IX) and 3,5- 
dibromo-2-pyridone (X) were isolated, in addition to 
(VI), (VII), and (VIII), when pyridine 1l-oxide (I) was 
allowed to react with 2-bromopyridinium hydrobromide 
(V‘-HBr). The brominated substances (VII), (IX), and (X) 
are formed in a secondary reaction; this was shown by 
carrying out an independent “oxidative bromination” of 
1-(2'-pyridyl) -2-pyridone (VI) with pyridine 1-oxide hydro- 
bromide (I-HBr), which yielded compounds (VII), (IX), 











and (VIII). 

From 3-picoline 1-oxide (II) and 2-bromopyridine (V) 
there was obtained 1-(5'-methyl-2'-pyridy]) -2-pyridone 
(XI), 1-(5'-methyl-2'-pyridy]l) -3-bromo-2-pyridone (XII), 
and 3-picoline (XIII). 

From 4-picoline 1-oxide (III) and 2-bromopyridine (V), 
1-(4'-methyl-2'-pyridy]) -2-pyridone (XIV), 2-pyridone 
(XV), and 4-picoline (XVI) were isolated. 

The reaction of 2-picoline 1-oxide (IV) and 2-bromopyr - 
idine (V) had an induction period of 7.5 hrs. and produced 
1-(6'-methyl-2'-pyridy]l) -2-pyridone (XVII), 2-pyridone 
(XV), 2-picoline (XVIII), and traces of an unidentified yel- 
low material. 

The reactions of pyridine 1-oxide (I) and of the picoline 
1-oxides (II, III, IV) with 2-bromopyridine can be moder- 
ated by using toluene as solvent and hydrobromic acid as 
initiator. No brominated products are formed in this case. 

The structures of the pyridylpyridones were determined 
by independent syntheses from the sodium salts of 2-pyri- 
dones and the corresponding 2-bromopyridine or 2-bromo- 
picolines. 1-(2'-pyridyl)-3-bromo-2-pyridone (VII) was 
synthesized from sodio-3-bromo-2-pyridone (XIX, Na salt) 
and 2-bromopyridine (V); the structure of the other bromo- 
pyridylpyridones was established by indirect methods. 

A mechanism which explains the above observations has 
been evolved. 

The bromination of 2-pyridone (XV) with one molar 
equivalent of bromine in acetic acid produced a mixture, 
from which 3-bromo-2-pyridone (XIX) was isolated; its 
structure was established by comparison with the previ- 
ously known isomeric 5-bromo-2-pyridone (XX). 

2,3,5,6-Tetrabromopyridine (XXI) was obtained from 
2,6-diaminopyridine (XXII) by the diazo reaction. 

Pyridine 1-oxide (I) in formic acid solution was deoxy- 
genated by heating in the presence of pumice. 

Microfilm $2.50; Xerox $8.60. 189 pages. 
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CHEMISTRY, PHARMACEUTICAL 


AN INVESTIGATION OF THE INFLUENCE 
OF THE DISPERSING MEDIUM ON THE 
RHEOLOGICAL CHARACTERISTICS 
OF ITS SUSPENSIONS 


(L. C. Card No. Mic 58-3839) 


William Haddad-Louis, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor August P, Lemberger 


This study was undertaken to test the usefulness of 
equations with parameters to which physical significance 
has been attached in determining particle-media interac- 
tion. The equation chosen for this investigation was Rob- 
inson’s equation: 


KV 
gy wlleeinnss 
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where <p is the specific viscosity, V is the volume frac- 
tion, K is a parameter held, by Robinson, to be analogous 
to a frictional coefficient and to be influenced by factors 
such as particle-medium interaction; and parameter S' is 
identified by Robinson with the relative packing volume of 
the suspended particles. 

The systems used in this investigation can be classified 
as Newtonian and non-Newtonian according to the rheologi- 
cal behavior of the media and suspensions. The systems 
and suspensions which behaved as Newtonian fluids were: 
acacia solution, polyethylene glycol 400, castor oil, sucrose 
solutions 1 and 2, S.A.E. motor oils 30 and 50. The sys- 
tems and suspensions which behaved as pseudoplastic sub- 
stances were: methyl cellulose 25 and 4000 grades in vis- 
cosities from 50 to 500 cps., sodium CMC medium viscos- 
ity, and strontium bromide in methyl cellulose solutions. 
The suspended media consisted, in all cases, of glass 
spheres of 30.08 up diameter. The standard deviation of 
the spheres, s, was 3.94. Concentrations up to 36.4 per 
cent volume-volume of glass spheres were used. The den- 
sity of the glass spheres was 2.456 and remained essen- 
tially constant throughout this investigation. 

The experimental procedure consisted of mixing the 
required amount of glass spheres with enough suspending 
medium to dilute the suspension to volume. The suspen- 
sions were allowed to equilibrate in a water bath at 25 tf 
0.1°C, suitable agitation was applied to make the suspen- 
sion homogeneous and their viscosities rapidly determined 
with a Drage rheometer. 

On plotting log S vs log T a straight line is obtained, 
the equation of the line being: 


log S = m log T + loga 
which can be rearranged to 
S=<at™ 


where §S is the rate of shear, T is the shearing stress, m 
is the slope of the line in the log - log plot and log a is the 
intercept when log T = 0. The viscosity at any point on the 
curve is given by the derivative of 7 with respect to S: 


dT 1 


dS ma, T S™- 1) 
When 7 = 1 the above equation reduces to 








dT 1 
ds ma 


Thus, 1/ma is the apparent viscosity of the system when 
T = 1, and is the viscosity used in this investigation for 
the non-Newtonian systems. The viscosities of the New- 
tonian media and suspensions were obtained in the usual 
manner from the slope of the rheogram. 

Robinson’s equation was obeyed in the range of concen- 
trations used. From the plot of Robinson’s equation two 
parameters, K and S', are obtained. The values of S' ob- 
tained from this investigation for the systems studied were 
fairly constant. The values of K were less precise, both 
within each system and between systems. An analysis of 
variance was performed on the K values of the Newtonian 
systems and it showed that the system means were not sig- 
nificantly different. This conclusion was extended to the 
mean K values of the pseudoplastic systems, which were 
very close to those of the Newtonian systems. Neither the 
density nor the viscosity of the suspending medium seemed 
to have any effect on the values of K and S'. 7 

An equation used by D. R. Oliver in 1954 has the form: 


1-1/n, = kV +k 


where k is the slope of the line and k, is the intercept. In 
this work it has been shown that when k,; = o the above 
equation can be rearranged into 


a 
sp ~ | -kV 


which has the form of Robinson’s equation. It is to be 
noted that k has replaced the S' parameter of Robinson’s 
equation. The available data fit the equation well and when 
k, = o the K and S' values of Robinson’s equation are re-- 
markably close. As k, increases from zero the K and S' 
values of Robinson’s equation also begin to differ due to 
the incorporation of k; in the equation as follows: 


oo 
—~ Foe ee 


Since Robinson’s equation can thus be viewed as a special 
case of the equation used by Oliver it seems unlikely that 
parameters K and S' have the physical significance as- 
signed to them by Robinson. 

Microfilm $2.00; Xerox $5.60. 111 pages. 
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POLAROGRAPHIC STUDIES OF 
2,3-DIMERCAPTO-1-PROPANOL (BAL) AND 
THE REACTIVITY OF THE SULFHYDRYL AND 
DISULFIDE GROUPS IN HEAT DENATURED 
ALBUMIN AND HEATED AND 
UNHEATED BLOOD SERUM 


(L. C. Card No. Mic 58-3544) 
Clark Andrew Kelly, Ph.D. 
University of Minnesota, 1958 
Joint-Advisers: Ole Gisvold and I, M. Kolthoff 


The anodic waves at the dropping mercury electrode of 
BAL are ill-defined, irreversible, two electron waves. 
The i-~/Cm**t”® value is constant (3.21 7 0.06) through 
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0.0005M BAL. Above this concentration, adsorption proc- 
esses limit the linear increase of current with concentra- 
tion. The temperature coefficient and diffusion coefficient 
are +1.96% per degree and 6.9 x 10~° cm./sec. respec- 
tively. | 

The first wave is adsorption controlled below pH7. The 
half-wave potential is dependent on pH from 1 through 11. 
The second wave is diffusion controlled whose half-wave 
potential is dependent on pH from 1 through 6. 

Amperometric titration for BAL with iodine at the 
R.Pt.E. vs. S.C.E. has a precision of + 0.3% and an accu- 
racy of * 2%. 

In the oxidation of BAL by air or oxygen in alkaine 
methanol, in the pH range studied, the half-wave potential 
for the single well-defined wave becomes more negative 
with increasing pH. The ig/C values are constant (3.96 + 
0.07) through at least 0.00343M oxidized BAL. In aqueous 
medium (0.05M borax) BAL oxidized by chlorine, iodine or 
ferricyanide gives ig/C values of 3.80, 3.89 and 3.95 re- 
spectively to 0.00065M oxidized BAL. Above 0.0004M ox- 
idized BAL, a maximum occurs which is suppressed by the 
addition of 0.005% gelatin. 

The temperature coefficient for oxidized BAL is +2.05% 
per degree and the diffusion coefficient is 3.6 x 10° 
cm./sec. 

Heating 1% albumin at pH7 for three hours at 70°C in 
the presence or absence of various salts has no effect on 
the reactive sulfhydryl content (0.67). The rate of oxida- 
tion by oxygen of the sulfhydryl group of heated albumin is 
pH dependent (more rapid at pH9 than at pH7). After two 
hours of oxygenation the reactive sulfhydryl is 0.20 mole 
and remains constant on further oxygenation. 

The reactive disulfide content of 1% albumin on heating 
at 70°C for three hours is independent of pH from 7 through 
9 (about 6 moles disulfide/mole albumin out of the possible 
18). Below pH7, the reactive disulfide is much less on 
heating. 

The reactive disulfide of albumin is not appreciable on 
heating below 70°C at pH7. The higher the temperature 
(up to 100°C) the sooner reactive disulfide is formed. 

The presence of salts, other than sodium sulfite, during 
the heating of albumin at pH7 and 70°C decreases the re- 
active disulfide content. The presence of sodium sulfite 
under the same conditions gives rise to an increase of re- 
active disulfide (about 7 moles disulfide/mole albumin) as 
well as to an increase in the rate of its formation. 

The viscosity of albumin solutions does not change ap- 
preciably on heating unless two equivalents of silver (based 
on the sulfhydryl content) are present. 

Diluted blood serum responds to heating in a similar 
manner to that of albumin solutions, depending chiefly on 
the albumin content of the serum. Based on the difference 
in the reactive sulfhydryl and disulfide contents of normal 
and cancerous sera, a Clinical diagnostic test for cancer 
is proposed. The criteria suggested are: any serum hav- 
ing the reactive sulfhydryl below 5mg. cysteine and the 
reactive disulfide below 110mg. cystine per 100ml. serum 
is cancerous while those above these values are non- 
cancerous. Microfilm $2.10; Xerox $7.40. 159 pages. 





THE SYNTHESIS OF SOME ISOMERIC 
HYDROXY -1-AZABICYC LONONANES 
AND CERTAIN OF THEIR ESTERS AS 
POTENTIAL SPASMOLYTIC AGENTS 


(L. C. Card No. Mic 58-3549) 


Michael Joseph Martell, Jr., Ph.D. 
University of Minnesota, 1958 


Supervisor: T,. O, Soine 


Although atropine has served as an antispasmodic agent 
for many years, its many untoward actions leave much to 
be desired. A large number of synthetic esters of aminoal- 
cohols, mostly of the simple aliphatic variety, have been 
patterned after atropine in the hope of attaining a more se- 
lective action on the gastrointestinal tract. 

The diphenylacetate of 3-quinuclidinol has been shown 
to be as active as atropine, and certain other esters were 
even more active. This dissertation describes efforts to 
prepare 3-hydroxy-1-azabicyclo[3.2.2|nonane(I), 3 hydroxy - 
1-azabicyclo[3.3.1]nonane(II), 8 hydroxy-1-azabicyclo - 
[4.3.0 Inonane(III), and representative esters of them to be 
tested for spasmolytic activity. The aminoalcohols are 
isomers differing only in the number of endo carbon atoms 
contained, and are all beta aminoalcohols, esters of which 
have been shown to be the most active. If corresponding 
esters of these isomeric aminoalcohols show differences 
in activity, these differences could perhaps be due to the 
stereochemical configurations possessed by the aminoalco- 
hols. 

The aminoalcohols were prepared by reductions of the 
corresponding aminoketones by sodium borohydride in 
water. The aminoketones in turn were synthesized via the 
classical Dieckmann ring closure of the diesters which 
were prepared from the corresponding isomeric pyridyl- 
acetic esters. The preparations of ethyl 3-and 4-pyridyl- 
acetates were considerably improved over the existing lit- 
erature methods. | 

The ketone corresponding to I could be prepared only in 
infinitesimal yield as reported, and no attempt was made 
to pursue the synthesis of Ifurther. The synthesis of II, 
as yet unreported in the literature, was accomplished in 
what appears to be a practical laboratory procedure. Al- 
though III had been reported in the literature, its synthesis 
was not practical and extensive modification was needed 
for its production. | 

Acids used to prepare the esters were diphenylacetic, 
xanthene-9-carboxylic, benzilic, phenyl-2-thienylglycolic, 
and 9-hydroxyfluorene-9-carboxylic. A convenient prepa- 
ration of methyl phenyl-2-thienylglycolate was worked out. 

Esterification of the aminoalcohols followed two paths. 
Diphenylacetic and xanthene-9- carboxylic acids, in the 
form of their acid chlorides, were reacted with the amino- 
alcohols in benzene using triethylamine as a hydrogen car- 
rier. The other three acids, as their methyl esters, were 
transesterified with the aminoalcohols in n-heptane using 
a trace of sodium hydride as the catalyst. 

The esters were isolated as their hydrochlorides and 
methobromides, and will be submitted for pharmacological 
testing. Microfilm $2.00; Xerox $5.20. 104 pages. 
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KINETICS OF HYDROLYSIS OF 
SOME TROPINE ESTERS 


(L. C. Card No. Mic 58-3850) 


Jayantilal Lallubhai Patel, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor A, P. Lemberger 


A study of the chemical kinetics of the hydroxyl ion 
catalyzed hydrolysis of homatropine, homatropine methyl 
bromide and atropine methyl bromide has been carried out. 

The mechanism of the hydrolytic deterioration of hom - 
atropine changes with the pH of the solution and therefore 
the studies were made at hydroxyl ion concentrations rang- 
ing roughly from 10~* to 10~’N. Periodic quantitative de- 
terminations of the residual ester were made at a number 
of hydroxyl ion concentrations for each of the temperatures 
used. The method of analysis consisted of making a series 
of ultraviolet absorption measurements on homatropine 
solution undergoing hydrolysis after separation of mandelic 
acid, 

The mechanism of hydrolysis in the case of homatropine 
methyl bromide and atropine methyl bromide does not 
change with the pH of the solution and therefore the specific 
rate constant determinations were made in moderately al- 
kaline solutions only. The studies for these quaternary 
salts were made at temperatures ranging from 10 to 25.8° 
and in 0.0066N Ba(OH)2 solution. Since a satisfactory 
method for the periodic quantitative determination of the 
residual ester or the hydroxyl ion concentration was not 
available, indicator photometry was used to analyze resid- 
ual hydroxyl ion concentration. The indicator used was 
alizarin yellow R and the absorbance measurements were 
made at a wavelength of 493 mu. This represents the first 
application of this method in a study of the chemical kinet- 
ics of a reaction. 

The study has shown that the mechanism of hydrolytic 
deterioration of homatropine consists of two reactions. 

The energies of activation for the two reactions involving 
the free and the protonated base at high and low pH respec- 
tively as calculated from the log half-life period versus the 
reciprocal absolute temperature plots are 12.3 and 11.4 
kilocalories per mole respectively. The specific rate con- 
stants for homatropine were determined by substituting into 
the equation 


-log t3 = log (OH) + log} k 
0.693 


the extreme experimental values for the half-life periods 
and the corresponding hydroxyl ion concentrations in high 
and low pH solutions. The Kj, was calculated from the pH 
of the half-neutralized homatropine solution at 30°. The 
constants thus determined at 30° are: 


Ki = 3.095 L. mole’ min.™ 
K2 = 123.2 L. mole~*min.~ 
Ky, = 7.6 x 107° 


The values for the frequency factor (s) in the Arrhenius 
equation as calculated using k = Se" E/RT are 2.5 x 10° 

and 3.1 x 10” L. mole~*min.™ for free and protonated base 
respectively. The rate constants, activation energies and 
dissociation constant have been used to obtain a simplified 





equation which can be used to predict the half-life of hom- 
atropine at any temperature and hydroxyl] ion concentration. 
The rate constants for homatropine methyl bromide and 
atropine methyl bromide were determined by estimation of 
the slopes appropriate to the bimolecular rate expressions 
pm = kt + constant 
a-XxX 
and 


b (a-x) _ kt (a-b) 


log 5 (b-x) ~ 2.303 





where a and b are the initial concentrations and (a-x) and 
(b-x) are the concentrations at time, t, for the alkali and 
ester respectively. The activation energies for homatro- 
pine methyl bromide and atropine methyl bromide calcu- 
lated from Arrhenius plots are 11.45 and 13.80 kilocalories 
per mole respectively. The corresponding values for the 
frequency factors are 5.5 x 10° and 7.9 x 10° L. mole” 
sec.’ respectively. 

The rate constants for various tropine esters were com- 
pared to evaluate quantitatively the influence of the substit- 
uent viz. a-hydroxyl group in homatropine and homatropine 
methyl bromide and also of the field effect of positively 
charged nitrogen in protonated homatropine, homatropine 
methyl bromide and atropine methyl bromide on the rate of 
tropine ester hydrolysis. The results have shown that 
mandelyl tropine esters (a-hydroxyl group) hydrolyze at a 
rate approximately five times that of the corresponding 
tropyl tropine esters. The effect of the positive ionic 
charge in quaternary tropine esters has shown a thirty- 
five fold increase in the rate of tropine ester hydrolysis. 

Microfilm $2.00; Xerox $5.40. 107 pages. 


RHEOLOGY OF PHARMACEUTICAL 
SUSPENDING AGENTS 
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University of Michigan, 1958 


Many different suspending agents are used in the prep- 
aration of pharmaceutical suspensions to decrease the set- 
tling rate of the particles, minimize the degree of caking 
of the sediment and increase the redispersibility of the 
sediment. To a large extent, the effectiveness of these 
agents is evaluated by trial and error methods. However, | 
since their effect is believed to be due to the flow proper- 
ties they impart to the medium, it seems that a knowledge 
of these properties might serve as a sound basis for se- 
lecting the best suspending agent. 

It was the purpose of this research to make the initial 
steps towards a logical method for evaluating suspending 
agents. The first aim was to develop a viscometer and 
operational procedure for measuring the flow properties 
of pharmaceutical suspending agents. The second aim was 
to develop a method for treating the data which would en- 
able comparisons to be made between various agents and 
various concentrations of a given agent. 

A rotating-cup viscometer was developed which was 
found to be suitable for the measurement of the flow prop- 
erties of the common suspending agents. The viscometer 
consisted essentially of a cup rotated by a thyratron 
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controlled motor and a stationary bob. The sample to be 
tested was placed in the annulus between the cup and bob 
and the torque transmitted to the bob was measured ona 
strain gauge. The signal from the strain gauge was fed to 
the X-axis of an X-Y recorder, while the output of a ta- 
chometer geared to the cup drive was connected to the Y- 
axis. Provision has been made for automatic acceleration 
and deceleration of the cup at various constant rates. Spec- 
ial bearings were designed to support and center the bob to 
facilitate the measurement of low consistencies. 

The methods of Green and Weltmann for the study of 
thixotropic plastic materials were used in the study of the 
flow properties of Veegum® and bentonite. It has been 
shown that the flow properties of these materials do not 
follow the relationships proposed by Green and Weltmann 
and cannot be described adequately by their coefficients. 
Further, it has been postulated that the flow properties of 
VeegumR and bentonite are due to a combination of pseudo- 
plasticity and thixotropy. Empirical relationships descrip- 
tive of the experimental data were obtained. 

Methylcellulose, sodium carboxymethylcellulose, sodium 
alginate and tragacanth were studied and found to possess 
pseudoplastic properties. Adequate descriptions of the data 
were obtained with a log shear versus log (stress - constant) 
relationship and also with a polynomial of third degree. The 
constant term in the first relationship was without basis 
and, aS an empirical expression, the polynomial was pref- 
erable for a description of the data. However, no simple 
relationship between the coefficients of the power series 
and the concentrations of the suspending agents was found. 
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DERIVATIVES OF HOMOPIPERAZINE 
(L. C. Card No. Mic 58-3730) 


Jack Gilbert Scruggs, Ph.D. 
University of Michigan, 1957 


The object of this investigation was the synthesis of 1, 
4-disubstituted homopiperazines and related substances. 
Compounds of the former type have potential value as ther- 
apeutic agents. | 

A variety of 1-methyl-4-substituted homopiperazines 
was prepared in which the 4-substituent was (A) beta- 
dimethylaminoethyl, benzhydryl or para-bromobenzhydry]l; 
(B) phenylacetyl, diphenylacetyl, diethylcarbamyl, diphenyl- 
carbamyl or carbethoxy; (C) beta-benzhydryloxyethyl, beta- 
phenylacetyloxyethyl, beta -diphenylacetyloxyethyl; 

(D) methyl, amino, dimethylamino, gamma-phenyl-gamma- 
hydroxypropyl or gamma-phenyl-gamma-benzoyloxypropyl. 

The products in groups (A) and (B) were obtained by in- 
teraction of 1-methylhomopiperazine with the required sub- 
stituted alkyl halide or acid chloride. Compounds in group 
(C) were synthesized by allowing 1-methylhomopiperazine 
to react with ethylene bromohydrin and treatment of the 
resulting 1-methyl-4-(beta-hydroxyethyl)homopiperazine 
with benzhydryl bromide, phenylacetyl chloride or diphenyl- 
acetyl chloride. Each compound in group (D) was made by 
a different procedure, 1,4-Dimethylhomopiperazine was 
obtained by formylation of 1-methylhomopiperazine with 
chloral and subsequent reduction of the 1-methyl-4-formyl- 
homopiperazine with lithium aluminum hydride. Treatment 





of 1-methylhomopiperazine with nitrous acid yielded the 4- 
nitroso derivative which was reduced with lithium aluminum 
hydride to the corresponding 4-amino compound. Methyla- 
tion with formaldehyde and formic acid of 1-methyl-4- 
aminohomopiperazine yielded the corresponding 4-dimethyl- 
amino compound. A Mannich reaction in which 1-methyl- 
homopiperazine dihydrochloride, formaldehyde and aceto- 
phenone were employed, produced 1-methyl-4-(beta-ben- 
zoylethyl)homopiperazine which was reduced with lithium 
aluminum hydride to 1-methyl-4-(gamma-phenyl-gamma- 
hydroxypropyl)homopiperazine [1-phenyl-3-(1-methyl-4- 
homopiperazinyl)propanol]. Benzoylation of the last men- 
tioned compound with benzoyl chloride yielded the benzoyl 
derivative. 

Two 1-benzyl-4-substituted homopiperazines were pre- 
pared in which the 4-substituent was an amino and a di- 
ethylcarbamyl group. The former derivative was prepared 
by nitrosation with nitrous acid of 1-benzylhomopiperazine 
and subsequent reduction of the nitroso group with lithium 
aluminum hydride. The latter derivative was formed by 
interaction of 1-benzylhomopiperazine with diethylcarbamyl 
chloride. 

It was found that homopiperazine can be obtained con- 
veniently by debenzylation of 1-benzylhomopiperazine. This 
process was effected in 80% yield by the use of hydrogen 
and a palladium -charcoal catalyst. 

It was known that o-phenylenediamine condenses with 
acetylacetone to yield 2,3-benzo-5,7-dimethyl-1,4-diaza- 
cycloheptatriene (2,3-benzo-5,7-dimethyl-1,4-diazepine). 
We found that this substance can be hydrogenated, in the 
presence of platinum oxide catalyst, to 2,3-benzo-5,7- 
dimethyl-1,4-diazacycloheptene -2. 

It was also known that interaction of o-phenylenedia- 
mine with ethyl acetoacetate produces 2,3-benzo-5-methyl- 
1,4-diazacycloheptadiene-2,4-one-7. It was found that al- 
though this substance could not be hydrogenated with the 
aid of platinum oxide, reduction did take place when lithium 


aluminum hydride was employed. The reaction product 


was 2-methylbenzimidazole instead of the expected 2,3- 
benzo-5-methyl-1,4-diazacycloheptene -2. 

It has been reported that condensation of ethylenedia - 
mine with acetylacetone yields 5,7-dimethyl-1,4-diazacy- 
cloheptadiene-4,7, and that condensation of the «iamine 
with ethyl acetoacetate produces 5-methyl-1,4-diazacyclo- 
heptene-4-one-7. When we carried out these condensa- 
tions, linear instead of cyclic reaction products were ob- 
tained: in the first instance, 4,9-dimethyl-2,11-diketo-5, 
8 -diazadodecadiene -4,8, and in the second instance, 1,8- 
dicarbethoxy -2,7-dimethyl-3 ,6-diazaoctadiene-2,6 was 
isolated. 

1,5-Diazabicyclo[3.2.2]nonane, isolated as the picrate 
methopicrate, was synthesized by two procedures: 

(a) conversion of 1-methylhomopiperazine into 1-methyl- 
4-(beta-hydroxyethyl)homopiperazine, reaction of this com - 
pound with hydrobromic acid to form 1-methyl-4-(beta- 
bromoethyl)homopiperazine dihydrobromide and treatment 
of this salt with ammonium hydroxide whereby cyclization 
took place; (b) reaction of 1-methylhomopiperazine with 
ethylene dibromide. 

Microfilm $2.10; Xerox $7.40. 157 pages. 
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CYCLIZATION OF AMINOMETHYL- 
CYCLOHEXANONES TO AZABICYCLOOCTANONES 


(L. C. Card No. Mic 58-3737) 


William Joseph Sullivan, Ph.D. 
University of Michigan, 1957 


The object of this investigation was to find procedures 
in which dimethylaminomethyl derivatives of cyclohexa- 
nones could be utilized to obtain azabicyclooctanones, a 
class of products of which tropinone is a member. The 
cyclic ketones were then to be reduced to the correspond- 
ing secondary alcohols from which esters, of potential 
therapeutic value, might be obtained. 

In the first attempt to obtain a basic bicyclic ketone, the 
sequence of reactions outlined below was carried out: cy- 
clohexanone, formalin and dimethylamine hydrobromide— 
2-dimethylaminomethylcyclohexanone hydrobromide (I); 
bromination of I —» 2-dimethylaminomethyl-6 -bromocy- 
clohexanone hydrobromide (II); II and ethylene glycol —>» 
hydrobromide of the ethylene ketal of II (II); I and alco- 
holic potassium hydroxide —» 2-dimethylaminomethyl-5- 
cyclohexenone ethylene ketal (IV); hydrolysis of IV-— > 2- 
dimethylaminomethyl-5-cyclohexenone hydrobromide (V); 
reduction of V with sodium borohydride —~» 2-dimethyl- 
aminomethyl-5-cyclohexenol (VI). Upon the addition of 
bromine to the hydrobromide of VI, we hoped to obtain 2- 
dimethylaminomethyl-5,6-dibromocyclohexanol hydrobro- 
mide (VII) which might be cyclized, in the form of the base, 
to 2-methyl-5-hydroxy -6-bromo-2-azabicyclo[2.2.2]loctane 
methobromide (VIII) from which the bromine might be re- 
moved by catalytic hydrogenolysis. Products which may 
have been VII and VIII could not be isolated in pure form 
hence it is uncertain whether or not they were actually ob- 
tained. 

Treatment of II with an aqueous solution of sodium car- 
bonate resulted in a Faworskii rearrangement with the 
formation of either 1-dimethylaminomethyl- or 2-dimethyl- 
aminomethylcyclopentanecarboxylic acid. 

When the base of III was heated, cyclization took place 
with the formation of the methobromide of 6-methyl-8-keto- 
6-azabicyclo[3.2.1]octane ethylene ketal (IX). 

Procedures have been developed for the direct bromina- 
tion of cyclohexanone to 2-bromocyclohexanone and for the 
dehydrobromination of the latter to 2-cyclohexenone which 
are more advantageous than those described hitherto. 
Through a series of reactions, 2-cyclohexenone was con- 
verted into 3-dimethylaminomethylcyclohexanol. 

The following sequence of reactions led to the forma- 
tion of 2,4,7,7-tetramethyl-6-keto-2-azabicyclo[2.2.2]oc- 
tane methobromide (XV): isophorone and hydrocyanic acid 
—» 3-cyano-3,5,5-trimethylcyclohexanone (X); X and 
ethylene glycol ——» ethylene ketal of X (XI); XI and lithium 
aluminum hydride —» ethylene ketal of 3-aminomethyl-3, 
9,0-trimethylcyclohexanone (XII); XII, formaldehyde and 
formic acid ——» 3-dimethylaminomethyl-3,5,5-trimethyl- 
cyclohexanone (XIII); hydrobromide of XIII and bromine 
-— » hydrobromide of 3-dimethylaminomethyl-3,5,5-tri- 
methy1-6-bromocyclohexanone (XIV); ammonium hydrox- 
ide, heat ——»>XV. 

Mannich reactions were carried out by the use of di- 
methylamine (or dimethylamine hydrochloride) and form - 
alin (or paraformaldehyde) and the following ketones: cy- 
clohexanone, isophorone, cycloheptanone and cyclooctanone. 
Interaction of diethylamine hydrochloride, paraformalde- 





hyde and 2-hydroxycyclohexanone yielded 6-diethylamino- 
methyl-2-hydroxycyclohexanone. 

2-Cyclohexenone reacted with dimethylamine to form 
3-dimethylaminocyclohexanone and with N,N-dimethylethyl- 
enediamine to form 3-[N-methyl-N- (beta -dimethylamino- 
ethyl) laminocyclohexanone. 

2-Dimethylaminomethyl1-3,3 ,5-trimethyl-5-cyclohexe - 
none hydrochloride (XVI) was hydrogenated (platinum oxide 
catalyst) to 2-dimethylaminomethy1-3,5,5-trimethylcyclo- 
hexanone hydrochloride which was then hydrogenated again 
to form 2-dimethylaminomethyl1-3,5,5-trimethylcyclohex- 
anol hydrochloride (XVII). Compound XVI was also hydro- 
genated (platinum oxide catalyst) in one step to XV. In 
another experiment, XVI was reduced (sodium borohydride) 
to 2-dimethylaminomethyl1-3,3,5-trimethyl-5-cyclohexenol 
which was then hydrogenated (platinum oxide catalyst) to 
XVII. 

Hydrochlorides of diphenylacetates were prepared from 
alcohol VI, 2-dimethylaminomethylcyclohexanol, 2,6-bis- 
(dimethylaminomethyl)cyclohexanol and 3-dimethylamino- 
cyclohexanol. Microfilm $2.00; Xerox $5.40. 106 pages. 
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CATALYSIS OF THE ISOTOPIC EXCHANGE 
REACTION BETWEEN THIONYL CHLORIDE 
AND LIQUID SULFUR DIOXIDE 


(L. C. Card No. Mic 58-3802) 


David Edwin Burge, Ph.D. 
Oregon State College, 1958 
Major Professor: T. H. Norris 

Previous studies with the tracer S* have shown that ap- 
preciable exchange of radioactive sulfur between liquid sul- 
fur dioxide and thionyl chloride occurs only in the pres- 
ence of catalysts. The most effective catalysts found so 
far are ionic chlorides, such as rubidium or tetramethyl- 
ammonium chloride. Acidic chlorides, such as aluminum 
chloride or hydrogen chloride, were found to be relatively 
ineffective. 

In the present work, further studies have been made 
with acidic catalysts, specifically antimony pentachloride 
and aluminum chloride. In addition, several mixtures of 
acidic and basic chlorides have been investigated to gain 
information about the nature of complexions in these solutions 
and how they affect the exchange reaction. The mixtures 
used were aluminum chloride and tetramethylammo- 
nium chloride, antimony pentachloride and tetramethylam- 
monium chloride, hydrogen chloride and tetramethylammo- 
nium chloride, and hydrogen chloride and antimony penta- 
chloride. 

A kinetic study with antimony pentachloride as catalyst 
showed the rate law for exchange of sulfur in the homoge- 
neous sOlution to be 


Rate = k(SOz2)(SOClz-SbC1s) 


where (SOCl2°SbCl1;) is the concentration of a complex 
formed between thionyl chloride and antimony pentachloride. 
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(SOCleSbCls) _ 
(SOCI2)(SbCls) — 


Values at 0°C for the bimolecular rate constant and the 
equilibrium constant for formation of the complex were 
found to be about 1.5 x 107° 1/mol-hr and 0.8 1/mol re- 
spectively. With these values, the above rate law described 
the data quite well in solutions ranging in composition from 
predominantly sulfur dioxide to predominantly thionyl chlo--. 
ride. The mechanism proposed was 





SOCl2 + SbCls = SOCl2°SbCl5 
S*Oz2 + SOCl2SbCls = SOz2 + S*OCl2°SbCl; 


(rapid) 


(slow) 


In the activated complex, the sulfur atoms from both sulfur 
dioxide and thionyl chloride are presumably bonded, at 
least transiently, to chlorine atoms which are coordinated, 
in adjacent octahedral positions, to the central antimony 
atom. 

In this configuration, simultaneous interchange of an 
oxygen and a chlorine atom, between the two sulfurs, will 
result in exchange of sulfur between sulfur dioxide and 
thionyl chloride. 

One experiment with aluminum chloride as catalyst 
showed that, under comparable solution conditions, it was 
about an order of magnitude less effective catalytically 
than antimony pentachloride, which in turn was about.100- 
fold less effective than tetramethylammonium chloride. 

Experiments with mixed catalysts showed that both 
aluminum chloride and antimony pentachloride in the pres- 
ence of added tetramethylammonium chloride form com- 
plex chloro-anions (AlCl and SbCl¢) which are not cataly- 
tically active. Hydrogen chloride exerted no influence on 
the catalytic activity of either antimony pentachloride or 
tetramethylammonium chloride and hence was presumed 
not to form such species as hexachloroantimonic acid or 
bichloride ion in liquid sulfur dioxide. 

From the experiments with antimony pentachloride and 
tetramethylammonium chloride mixtures it was also possi- 
ble to conclude that the catalytic species, when antimony 
pentachloride alone is used as catalyst, is the undissociated 
molecule rather than any ion such as Cl™, SbCl7, or SbCle. 
This is in agreement with the mechanism suggested for 
that case. Microfilm $2.15; Xerox $7.60. 162 pages. 


COMPLEX BETA DECAY OF RUBIDIUM-86, 
ARSENIC-76, AND COBALT-56 


(L. C. Card No. Mic 58-3413) 


Dana Ray Cartwright, Ph.D. 
The Ohio State University, 1958 


The purpose of this investigation was to study the com- 
plex beta decay of rubidium-86, arsenic-76, and cobalt-56, 
and to develop a magnetic beta-gamma coincidence spec- 
trometer for this purpose. 

A solenoidal beta spectrometer was modified and 
placed into operating condition. A set of aluminum baffles 
was designed and adjusted for operation with various types 
of electron detectors. The calibration and performance 
testing was carried out by using cesium-137, phosphorus- 
32, rubidium -86, and copper -64. 





The related electronic gamma and beta scintillation 
spectrometers were calibrated and adjusted for operation 
with a fast coincidence circuit. The coincidence circuit 
design permitted resolving times as low as 1 x 10~° sec- 
onds. 

Single channel beta spectrum analysis on rubidium -86 
showed the presence of two beta groups, with upper energy 
limits of 1.81 £0.01 Mev and about 0.70 Mev. The highest 
energy beta group was alpha forbidden in agreement with 
the assignment of AJ = 2, yes. Coincidence analysis be- 
tween the 1.08 Mev gamma-ray and the inner beta spec- 
trum produced a linear Kurie plot with an upper energy 
limit of 0.710 7 0.010 Mev. The shape was in agreement 
with the assignment of AJ =0or1, yes. The presence of 
a previously postulated second inner beta group of about 
9 per cent intensity with an upper energy limit of 0.230 
Mev was not confirmed. 

The complex beta spectrum of arsenic-76 was studied 
by using a thick lens magnetic spectrometer. The highest 
energy beta group was alpha forbidden with an upper en- 
ergy limit of 2.965 * 0.010 Mev. The coincidence spec- 
trometer studies showed the presence of four inner beta 
groups with upper energy limits of 2.41 + 0.01, 1.76 * 0.01, 
1.18 5 0.01, and 0.360 t 0.015 Mev, respectively. A decay 
scheme was proposed which included the associated 
gamma-ray de-excitations with energies of 0.55, 0.58, 0.65, 
1.20, 1.23, 1.40, and 2.05 Mev. 

A carrier-free chemical procedure was developed for 
the separation of radioactive cobalt from iron targets ac- 
tivated in a cyclotron. The separation is dependent on the 
presence of low concentrations of ferrous ion which com- 
pete in the adsorption of cobalt on hydrous ferric oxide. 
The optimum concentration ratio of Fe’*/ Fe*** was found 
to be about 0.01:1. The separation is also dependent on the 
pH of the solution, with the cobalt ion being less adsorbed 
at lower pH values. The optimum pH for greatest separa- 
tion is about 5.5. 

A study of the beta decay spectrum of cobalt-56 was 
made by using the thick lens magnetic spectrometer and 
the solenoidal spectrometer on three different target bom- 
bardments. Coincidence studies were made with various 
gamma-rays present in cobalt-56 against the positron 
spectrum. One positron group with an upper energy limit 
of 1.49 + 0.01 Mev was found, and a proposed inner posi- 
tron group of 0.470 Mev energy was associated with the 
decay of cobalt-58. The presence of 4 3 per cent intensity 
inner beta group in cobalt-56 was indicated. The upper 
energy limit was assigned the probable value of 0.195 = 
0.010 Mev. Based on these findings, a decay scheme was 
proposed. Microfilm $2.30; Xerox $8.20. 176 pages. 
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THE DISTRIBUTION RELATIONSHIP IN THE 
FORMATION OF MIXED CRYSTALS OF 
BARIUM-LEAD SULFATE BY KINETICALLY 
CONTROLLED PRECIPITATION 


(L. C. Card No. Mic 58-3518) 


Chi Chang, Ph.D. 
University of Minnesota, 1958 


Adviser: I. M. Kolthoff 


Barium sulfate and lead sulfate form mixed crystals 
(solid solution). These mixed crystals may be produced by 
precipitating a solution containing barium and lead ions 
with sulfate. The experimental conditions largely deter- 
mine the distribution relationship of barium and lead ions 
in the resultant mixed crystals. In a homogeneous distri- 
bution, the barium and lead ions are uniformly distributed 
in the solid and in equilibrium with the supernatant solu- 
tion according to the expression 


(1) (Pb**) solid — . (Batt) solid 
(Pb**) solution ~~ (Ba‘**) solution 


where D is the homogeneous distribution coefficient. na 
heterogeneous distribution, the barium and lead ions are 
not uniformly distributed in the solid, as the result of a 
heterogeneous distribution equilibrium being maintained 
between the barium and lead ions in the solution and those 
on the growing crystal surface (during precipitation). The 
heterogeneous equilibrium is represented by 


(2) (Pb**) surface _ , (Ba‘*) surface 
(Pb'')solution © (Ba**) solution 


where A is the heterogeneous distribution coefficient. Such 
a heterogeneous equilibrium condition can be provided by 
kinetically controlled precipitation, in which the sulfate 
precipitant is generated by a homogeneous chemical reac- 
tion in the solution. 

Kinetically controlled precipitation is often referred to 
in the literature as “homogeneous precipitation.” The 
characteristics of this kind of precipitation and its scope 
of application are discussed. 

Kinetically controlled precipitation of barium sulfate 
may be effected by generating the sulfate precipitant by 
hydrolyzing sulfamic acid at steam temperatures. The 
precipitation solution consisted of equimolar mixtures of 
barium perchlorate and sulfamic acid (0.025 M or less), 
and rhomboidal barium sulfate crystals of relatively uni- 
form particle size distribution (2-5) were obtained, with 
or without occasional swirling. Continuous motor -stirring 
during precipitation increased the number of particles and 
the uniformity of their size distribution, but the crystal 
morphology was less well defined. After about 30% of the 
initial barium ions was precipitated, the barium sulfate 
crystals tended to cement together to large agglomerates 
(0.1 mm or greater), if further crystal growth were al- 
lowed to proceed in a quiet solution. 

With kinetically controlled precipitation techniques, it 
was found that the morphology of barium sulfate crystals 
depended on the degree of supersaturation in the superna- 
tant liquid rather than the rate of precipitation. The rate 
of barium sulfate crystal growth was found to be propor- 
tional to the supernatant concentrations of barium and sul- 
fate ions, the estimated rate constant being 2.8 x 10 *- 
liter/mole-sec at 99,5° C. 

















Experimental studies were made on the distribution re- 
lationship in barium -lead sulfate mixed crystals formed by 
kinetically controlled precipitation. Barium and lead per- 
chlorates in different proportions were precipitated with 
sulfate ions generated by sulfamic acid hydrolysis. The 
results from the distribution relationship showed that the 
surface -solution equilibrium [equation (2)| is maintained 
during the kinetically controlled precipitation. The hetero- 
geneous distribution coefficient [A ] was determined as 
0.573 at 99.5° C and 0.324 at 70.0°C. These A values are 
much greater than its predicted value, or the ratio of the 
solubility product of barium sulfate to that of lead sulfate. 

The value of the heterogeneous distribution coefficient 
[A] was not affected by the initial barium to lead ratio in 
the range between 1:1 and 1:10, by the modes of stirring, 
or by the rate of precipitation. High initial ionic strength 
(0.61) decreased the value of the heterogeneous distribution 
coefficient. Prolonged precipitation period (over 10 hours) 
also decreased the value of the heterogeneous distribution | 
coefficient, which was attributed to recrystallization or 
aging. Microfilm $2.00; Xerox $6.20. 128 pages. 


DISSOLUTION OF COPPER IN SOLUTIONS OF 
CARBON TETRACHLORIDE AND n-BUTYLAMINE 


(L. C. Card No. Mic 58-3314) 


John E, Colwell, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: John G. Miller 


The dissolution of copper in solutions of carbon tetra- 
chloride and n-butylamine at room temperature has been 
investigated. Dissolution has been attributed to the overall 
reaction 


Cu + 3RNH2 + CClha ———> CuCle + RNC + 2RNH;3Cl 


resulting in formation of the carbylamine. Although molar 
ratios of ionic chloride formed to copper reacted do under 
certain conditions significantly exceed 4.0, indicating the 
occurrence of a side reaction, no other reaction products 
have been isolated and identified. 

Kinetic studies of the reaction were carried out follow- 
ing both the rate of dissolution of copper and the rate of 
formation of chloride. In excess carbon tetrachloride the 
curves obtained appeared normal, with no indications 
either of autocatalysis or of a chain reaction occurring. 
While the chloride to copper ratios were found to be ap- 
proximately four, in agreement with the above equation, 
there was a significant and regular variation of this ratio 
from values greater than four in the early stages of the 
reaction to values less than four in the later stages of the 
reaction. This variation was explained as resulting from 
a side reaction and from the! dissolved copper being pres- 
ent partially in the cupric state and partially in the cu- 
prous state in the later stages of the reaction. 

Reaction in excess n-butylamine differed greatly from 
that in excess carbon tetrachloride. Initial rates of dis- 
solution were much lower but increased very sharply after 
the initial reaction period, then decreased again to very 
low rates. Chloride to copper ratios much greater than 
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four were obtained. The reaction does not appear to go 
to completion as it does in excess carbon tetrachloride. 
Microfilm $2.60; Xerox $3.60. 63 pages. 


THE UNIMOLECULAR DECOMPOSITION OF 
VIBRATIONALLY EXCITED SECONDARY 
BUTYL RADICALS 


(L. C. Card No. Mic 58-3271) 


Ronald William Diesen, Ph.D. 
University of Washington, 1958 


The reaction of hydrogen atoms (produced in a Wood- 
Bohnhoeffer discharge tube, separated from the reactor by 
a small, ca. 1.7 x 107° sq. cm., orifice) with cis-butene-2 
was studied by complete product analysis as a function of 
temperature (170°, 195° and 300° A) and pressure (0.05 to 
1.2 mm.) The hydrogen atoms were found to add to the 
double bond to form “hot” secondary butyl radicals (~ 40 
kcal above the ground state) which either decomposed to 
propylene and methyl radicals or were deactivated by col- 
lision to give stabilized butyl radicals. 

The main reactions of the methyl and butyl radicals 
were found to be disproportionation and combination of the 
radicals. The ratio of the rates of disproportionation to 
combination for the sec-butyl radicals was found to be 1.0, 
and for the cross reaction of methyl and butyl radicals 0.3. 
The importance of other possible reactions was considered 
from the experimental standpoint and/or calculated from 
known or assumed rate constants combined with experi- 
mentally derived concentrations. 

The relative efficiencies for deactivation, on a collision 
per collision basis, were determined for hydrogen and he- 
lium, and in both cases the efficiencies were found to be 
one-fourth that of cis-butene-2. 

From the mechanism of the reaction and the rates of 
product formation, the ratio of the rate of decomposition to 
the rate of stabilization of the “hot” butyl radicals can be 
determined. A theoretical expression was derived for this 
rate ratio, and the calculated values are compared to the 
observed values as a function of temperature and pressure 
and also in absolute magnitude. 

From the comparison of calculated and observed values 
it is suggested that all of the vibrational modes of the “hot” 
secondary butyl radical contribute to its unimolecular de- 
composition. 

The results also show that the butyl radicals are formed 
essentially monoenergetically at the energy of ~ 10 kcal 
above the minimum necessary for decomposition. 

Microfilm $2.00; Xerox $7.00. 146 pages. 





THE APPLICABILITY OF THE EFFUSION 
METHOD TO THE STUDY OF 
DECOMPOSITION REACTIONS. 

THE Mg(OH)2-MgO-H20 AND 
NaOH-Naz0-H.O0 SYSTEMS. 


(L. C. Card No. Mic 58-3282) 


Eric Kay, Ph.D. 
University of Washington, 1958 


From an experimental point of view, particularly at 
high temperatures, the effusion method appears ideally 
suited for the study of solid-vapor decomposition reactions. 
However, a study of the reaction Mg(OH)2(s) = MgO(s) + 
H20(,) by this method demonstrated that considerable care 
must be taken to interpret effusion pressures correctly. 
True equilibrium water pressures and a condensation coef - 
ficient of unity were observed only in the initial stages of 
the decomposition (less than 0.1% of a sample of brucite). 
As decomposition continued, pressures rapidly dropped 
several orders of magnitude reaching a new steady state 
value when less than 5% of the sample was decomposed. 
The pressures then remained constant for the major part 
of the remaining decomposition. In this range the system 
showed a pseudo-equilibrium behavior; Ps showed a sys- 
tematic variation with cell orifice area; extrapolating to 
zero orifice area gave an apparent P, 10* times smaller 
than the equilibrium value, a condensation coefficient of 
107° and an apparent AH’ 58% larger than the thermody - 
namic value. A dependence of pressures on particle size 
was demonstrated. The surfaces of brucite crystals were 
examined at various stages of decomposition under an elec- 
tron microscope. Electron micrographs of surface repli- 
cas suggested preferential vaporization from certain crys- 
tal planes. Possible kinetic explanations correlating the 
experimental data have been considered. 

The thermal decomposition of sodium hydroxide to so- 
dium oxide and water was studied by the effusion method 
between 260 and 450°C. Many experimental difficulties 
arising from the highly corrosive nature of sodium hydrox- 
ide, its tendency to creep out of the effusion cell and its 
tendency to adsorb water were successfully overcome. 
Vapor pressures ca. a thousand times larger than those 
calculated from existing thermodynamic data were ob- 
served, indicating that the latter are incorrect. Evidence 
for limited solubility (<10%) of sodium oxide in sodium 
hydroxide was found at 575°K. The vapor pressure of so- 
dium hydroxide at 575°K was found to be too small (<1 x 
10° atmosphere) to be measured conveniently by the effu- 
sion technique. Microfilm $2.00; Xerox $6.80. 141 pages. 


THE DILUTE SOLUTION PROPERTIES OF 
ATACTIC AND ISOTACTIC POLYPROPY LENE 


(L. C. Card No. Mic 58-3347) 
Jack B. Kinsinger, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Robert E, Hughes 


The predicted dependence of bulk physical properties 
on the stereospecific order within regular head-to-tail 
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vinyl polymers has been adequately demonstrated in recent 
years by the outstanding work of Natta. While variations 
in bulk properties with the degree of order are readily ob- 
served, additional interest is now centered on the depend- 
ence of the dilute solution properties on stereospecific 
order. 

Two samples each of atactic and isotactic polypropylene 
were generously provided by the Hercules Powder Co., of 
Wilmington, Delaware. The two atactic samples were frac- 
tionated at 25°C into nine fractions each. The crystalline 
polymers were fractionally precipitated by the addition of 
ethylene glycol to dilute solutions of the polymer in cyclo- 
hexanone at 130°C and six fractions from each obtained. An 
additional fractionation of isotactic polypropylene with di- 
methyl phthalate as a non-solvent yielded two additional 
fractions of high molecular weight. 

Intrinsic viscosity data were taken in a Ubelholde type 
viscometer by the standard method of visual timing. Sev- 
eral concentrations were measured and the intrinsic vis- 
cosity was found by extrapolating the reduced specific vis- 
cosity to zero concentration. 

The number average molecular weight of six atactic 
fractions was obtained in benzene solutions and two were 
also measured in cyclohexane at 25°C with modified Bureau 
of Standards osmometers fitted with “Ultracella” very 
dense membranes. The weight average molecular weight 
of six isotactic and two atactic fractions were measured in 
1-chloronaphthalene at 125°C with a Brice-Phoenix Light 
Scattering Photometer fitted with a “Trementozzi” type 
high temperature thermostat. 

Combination of the average molecular weights and the 
intrinsic viscosities give the following constants for the 
Mark -Houwink expression [7]=KM® under the conditions 
shown. 


M,, 

Solvent Temperature°C Kx 10* a 
Benzene 295 2.7 0.71 
Cyclohexane 25 1.6 0.80 
Decalin 135 1.38 0.80 
1-chloronaphthalene 125 1.9 0.73 

74 18.2 0.50 

Cyclohexanone 92 17.2 0.50 
My 

Decalin 135 1.12 0.80 

1-chloronaphthalene 125 (Cryst.) 2.40 0.68 

(Atactic) 1.60 0.72 


Measured values of the radius of gyration of atactic and 
isotactic polypropylene and observed differences between 
the second virial coefficients indicate that in a poor solvent 
(1-chloronaphthalene), the atactic polymer has a more ex- 
tended configuration than isotactic polymer of equivalent 
molecular weight. Moreover, this difference in size ap- 
pears to increase as the molecular weight increases. Ob- 
served differences in the second virial coefficient may in- 
dicate the entropy parameter (W) varies with the degree 
of stereospecific order within the polymer chain. This 
also implies that the Flory temperature (@) may be de- 
pendent on the degree of order. 

Measurements of the atactic polymer at the Flory tem- 
perature give a ratio of the mean square unperturbed end- 
to-end distance to the mean square freely rotating end-to- 
end distance (r,7/r,¢°) of 1.94 at 92°C and 1.96 at 74°C. 











These values show that polypropylene chains expand in so- 
lution to the same extent as polyisobutylene and must 
therefore be subject to similar internal restrictions and 
interactions. Microfilm $2.00; Xerox $4.80. 93 pages. 


ORGANIC CATION EXCHANGE REACTIONS OF 
CALCIUM MONTMORILLONITE 


(L. C. Card No. Mic 58-3813) 


Frank Kupka, Ph.D. 
Oregon State College, 1958 
Major Professor: W. H, Slabaugh 

Calcium montmorillonite was prepared by use of a high 
capacity sulfonated organic ion exchange resin. The cal- 
cium content was determined by a conductometric titration 
of a suspension of the calcium montmorillonite with a pri- 
mary standard reagent prepared from disodium dihydrogen 
(ethylenedinitrilo)tetraacetate (EDTA). 

Salts of the organic cations were prepared by neutrali- 
zation of the amines with perchloric acid and their concen- 
trations determined by conventional methods. 

A conductance cell with a very small interelectrode 
capacitance was designed for use with a specially stabilized 
high-frequency oscillator. These were used as the basis 
for the construction of a sensitive conductometric titrator. 

A constant amount of calcium montmorillonite was 
treated with 0.2, 0.3, 0.5, 0.7, 0.9, 1.2 and 1.5 millimoles 
of the amine perchlorate. The reaction mixture was agi- 
tated for six hours at 15, 25 or 45 degrees Centigrade and 
held at that temperature for about three times the required 
period to reach equilibrium. 

The equilibrium concentrations were determined by 
analysis of the clear liquid for both calcium and amine ion, 
the amount of each ion in the solid phase being determined 
by difference. 

The selectivity constants were obtained for the reaction 
of diethylamine, n-butylamine and dibutylamine ions at 
various concentrations with calcium montmorillonite. 
From these constants, free energies for the reaction were 
calculated, and, from the temperature dependence of the 
selectivity constant, isosteric heats of ion exchange were 
obtained. 

The selectivity constants obtained for the various con- 
centrations of amine ion allowed the calculation of a ther- 
modynamic equilibrium constant for only the diethylamine 
ion exchange. Microfilm $2.00; Xerox $4.20. 78 pages. 
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VIBRATIONAL SPECTRA AND STRUCTURES 
OF SOME SILYL COMPOUNDS 


(L. C. Card No. Mic 58-3357) 


Howard Richard Linton, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Eugene R, Nixon 


The infrared and Raman spectrum of SiDsI has been ex- 
amined in the region from 4000 to 300 cm~ and all six of 
the fundamentals observed and assigned. The hitherto un- 
observed vs fundamental of SiHsI is also reported. The 
Coriolis zeta constants, moments of inertia and vibrational 
force constants for SiDsI are discussed. 

The infrared spectra of silyl and silyl-ds cyanides in 
the gaseous state have been examined over the region from 
300 to 3500 cm™~*. In each case seven of the eight funda- 
mental vibrations are observed directly; the low frequency 
skeletal bending fundamental is inferred from its first 
overtone. Coarse rotational structure of two of the per- 
pendicular fundamentals of SiH3sCN are analyzed in terms 
of the Coriolis coefficients. Isotopic shifts produced by 
SC and *°N in the CN stretching mode of SiDsCN provide 
strong evidence for the normal cyanide structure rather 
than the earlier postulated isocyanide form. 

The infrared spectrum of (CHs3)sSiCN has been examined 
in the 2200 cm~’ region at liquid air temperature. Isotopic 
shifts produced by **C and **N in the CN stretching mode “i 
(CHs)sSiCN provide evidence for the normal cyanide struc - 
ture rather than the earlier postulated isocyanide form. 

The infrared and Raman spectra of the disilyl and 
disilyl-de sulfides have been examined over the region from 
200 to 4000 cm~*. Information to the value of the Si-S-Si 
angle is obtained from the vibrational frequencies them - 
selves and the shapes of the unresolved band envelops. 
This data offers rather good evidence for a value of very 
close to 100° for the Si-S-Si angle. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


I. THE THERMODYNAMIC BASIS OF 
LIGHT SCATTERING THEORY 
II. LIGHT SCATTERING EVIDENCE FOR THE 
PARTICLE SIZE OF MONTMORILLONITE CLAY 


(L. C. Card No. Mic 58-3617) 


James Carse Melrose, Ph.D. 
Stanford University, 1958 


In Part I, following introductory material relating to 
the electromagnetic theory of dipole scattering, the con- 
cept of fluctuations is applied to the thermodynamic prop- 
erties of small sub-systems of a fluid phase, in accord- 
ance with the method introduced by von Smoluchowski and 
Einstein. Evaluation of the second partial derivatives of 
the entropy of a closed system with respect to the fluctu- 
ating variables for a small sub-system is carried out, tak- 
ing into account the requirements imposed by the Gibbs 
theorem on stability. As a consequence of the stability 
theorem, certain cross-derivatives vanish, and this is 
later used to establish the absence of correlation in the 
fluctuations of certain variables. By means of procedures 





Similar to those adopted in information theory, the entropy 
of the set of probabilities for the fluctuation states may be 
maximized, whence it is found that the distribution function 
for the fluctuations is Gaussian. Formulae for the mean 
square values of the fluctuations of all thermodynamic vari- 
ables are then developed. 

As applied to light scattering, these results yield an ad- 
ditional term, which is related to temperature fluctuations, 
in the well-known Einstein equation for density scattering. 
In the case of concentration scattering, the results of 
Zernicke and others for multi-component solutions are ob- 
tained, without resorting to the usual statistical mechanical 
discussion. The detailed application to single solute com- 
ponents, as well as to mixtures of poly- and supporting 
electrolyte components, is then presented. In the latter 
case, it is concluded that the molecular weight of a polye- 
lectrolyte component can be determined only in the pres- 
ence of a sufficient concentration of the supporting elec- 
trolyte. 

Finally, there is given a review of the non-thermody- 
namic corrections applicable to solute particles for which 
the dipole approximation no longer holds, either by virtue 
of the large size of the particles or as the result of optical 
anisotropy. In particular, scattering (form) factors are 
developed for particles having the shape of thin cylindrical 
disks, under several assumed distribution functions for the 
particle diameter. 

Part II describes the procedures and results of an ex- 
perimental study of the light scattering from very dilute 
sols of montmorillonite clay. The clay used was derived 
from a high-grade Wyoming bentonite. After purification 
and conversion to the sodium saturated form, four fractions 
of different sedimentation size range were prepared. Using 
the thin cylindrical disk as a model for the particle shape, 
it was found that the mean diameter of the fraction having 
the broadest size range was of the order of 3300 A, while 
the coefficient of variation was 0.35. Of considerable in- 
terest is the fact that the average thickness of the particles 
corresponds to an aggregate of two crystallographic unit 
cells. Thus, in the light of the x-ray diffraction evidence 
relating to the swelling behavior of this clay in water, most 
of the particles must be regarded as micelles consisting of 
two layers of silicate material, separated by a layer of 
water which is three molecules thick. 

Microfilm $4.60; Xerox $15.40. 360 pages. 


ELECTRONIC TRANSITIONS OF 
AROMATIC CARBONYL COMPOUNDS 


(L. C. Card No. Mic 58-2848) 


Sam Stewart Mims, Ph.D. 
Louisiana State University, 1958 


Supervisor: Dr. R. V. Nauman 


The lowest energy band in the absorption spectra of 
many aromatic carbonyl compounds results from a transi- 
tion involving a non-bonding electron localized on the car- 
bonyl oxygen. In these compounds the main process fol- 
lowing absorption is the conversion of excited molecules 
to the lowest triplet state. Under suitable experimental 
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conditions emission of light from this state can be easily 
observed. 

Both of these processes, the lowest energy absorption 
and the emission, result from transitions localized largely 
in the carbonyl group. The present investigation records 
and interprets the effects of variations in molecular struc- 
ture and the effects of various solvents on these transitions. 

The position of the lowest energy absorption band is 
found to be determined largely by the electron density on 
the carbonyl carbon atom. Since the absorption process 
results in a transfer of negative charge away from the car- 
bonyl oxygen toward the carbonyl carbon, a negative charge 
on this carbon atom opposes the transition. Therefore, 
substituents on this atom or in the phenyl group attached to 
this atom which are electron releasing shift this absorption 
to higher energy. Electron withdrawing groups shift the 
absorption to lower energy. 

Doubling of the vibrational structure is found both in 
the n-pi absorption band and the emission band of some 
substituted benzaldehydes. This is interpreted as arising 
from intermolecular association complexes. These com- 
plexes are formed in some cases between molecules of the 
solute and in other cases between molecules of solvent and 
solute. 

The position of the emission band is found to not paral- 
lel that of the n-pi absorption band. This arises from in- 
creased interaction between the phenyl group and the car- 
bonyl group in the excited state. 

Shifts of the emission spectra which in some cases are 
evidently caused by hydrogen bonded complexes between 
the solvent and the solute have been recorded. The addi- 
tion of about 1% by volume of chloroform to a solution of 
an aromatic carbonyl compound in hydrocarbon solvent is 
frequently found to cause an unusually large spectral shift. 

Compounds with a hydroxyl group ortho to a carbonyl 
or a carboxyl group are found, in certain solvents, to begin 
emitting the expected phosphorescence only after several 
minutes of excitation. It is postulated that these substances 
in the intramolecular hydrogen bonded form do not emit the 
phosphorescence. The absorption of light, however, con- 
verts some of these substances to the unchelated form, 
which then emits normally. 

Microfilm $2.00; Xerox $5.00. 97 pages. 


AN EXPERIMENTAL MEASUREMENT OF THE 

X-RAY SCATTERING FROM SINGLE CRYSTALS 

OF LITHIUM HYDRIDE AND THE EVALUATION 
OF DERIVED PHYSICAL PROPERTIES 


(L. C. Card No. Mic 58-3449) 


Travis John Phillips, Ph.D. 
The Ohio State University, 1958 


Integrated x-ray reflection intensities from lithium hy- 
dride single crystals have been measured at room temper- 
ature and at approximately 100° K by means of an x-ray 
diffractometer equipped with a proportional counter detec- 
tor. The room temperature readings extended to (sin Q)/A = 
0.848 and the readings at 100° K extended to (sin @)/, = 
0.979. 

The relative integrated intensities have been placed 
upon an absolute basis by direct measurement of the inten- 





sity of the incident x-ray beam, and of the beam reflected 
from the LiH crystal. The absolute structure amplitude of 
the (200) reflection of LiH at room temperature is 7.921 .84. 
The charge densities along the [100], [110], and [111] 
axes have been calculated from the experimental integrated 
intensities, The radial charge distribution and the diamag- 
netic susceptibility are calculated from the charge density. 
The experimental data and the calculations are in better 
agreement with an ionic model which includes overlap. 
Microfilm $2.00; Xerox $3.60. 63 pages. 


THE DELAY ACTION OF MAGNESIUM ANODES 
(L. C. Card No. Mic 58-3456) 


George William Schael, Jr., Ph.D. 
The Ohio State University, 1958 


The purpose of this investigation was (1) to determine 
the parameters that cause “delay action” of magnesium 
anodes used as anodes in primary cells, (2) to devise a 
theory to explain this effect, and (3) to suggest methods of 
reducing or eliminating “delay time.” 

Data are given for the changes in voltage and E.M.F. as 
a function of time in the temperature range 30°C to -10°C 
for magnesium electrodes acting as the anode of a primary 
cell. The hydrogen evolution at discharging magnesium 
electrodes has also been studied. 

The effect on voltage-time (or delay curves) of the fol- 
lowing parameters was determined: (1) pH, (2) duration of 
anode immersion, (3) type of metal, (4) surface treatment, 
(5) gaseous atmosphere, (6) temperature, and (7) stirring 
the electrolyte. 

The data were obtained by discharging cells of the type 


Mg | electrolyte + sat'd KCl | Hg2Cle Hg 


through an external resistance and by recording the voltage- 
time curves during discharge. A Varian recording poten- 
tiometer was used to record the curves. 

E.M.F.-time curves were recorded (with a Varian re- 
cording potentiometer) for magnesium electrodes during 
electrode immersion, discharge (or polarization), and re- 
covery after discharge. Oscillograms of recovery curves 
after electrode discharge were also determined. 

Hydrogen evolution from magnesium electrodes was 
measured (1) during early discharge of the electrode 
against a calomel half cell, (2) during steady state dis- 
charge of the electrode against a calomel half cell, and 
(3) during open circuit recovery after discharge of the 
electrode. 

During early discharge of the electrode, the rate of 
gassing was found to parallel the current changes. When 
the electrode reached a steady state current, the rate of 
hydrogen evolution became constant. The rate of hydrogen 
evolution was also found to be a linear function of the 
steady state discharge current. The early rates of hydro- 
gen evolution on open circuit after electrode discharge 
were found to fit the equation 


Rate of Hz evolution on open circuit 0.057 
Rate of Hz evolution in steady state t +0.057 ° 








From the results obtained, a theory is devised to ex- 
plain the mechanism of delay action. This theory postulates 
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the initial outward transference through film pores of a 
moving boundary formed at the electrode surface during 
discharge, and a second stage which involves forced diffu- 
sion under the influence of the field around the electrode. 
The transference of the moving boundary through the pores 
is described with the derived equation 


j-2 _ kt ek a , (RotRe) 
 ‘B Aoiihe, Ke E : 


which indicates that a linear relationship should be found 
for the reciprocal current as a function of time. Sucha 
relationship has been found to exist from plots of the ex- 
perimental data. 

Microfilm $2.00; Xerox $6.00. 123 pages. 





INFRARED INTENSITIES OF B2°H, AND BDz 
(L. C. Card No. Mic 58-3557) 


James Roman Scherer, Ph.D. 
University of Minnesota, 1958 


Supervisor: Professor Bryce L, Crawford, Jr. 


Absolute intensity measurements have been made on the 
infrared-active vibration fundamentals of Bz H,and B2Dg. 
The absorption bands were pressure broadened with Argon 
up to pressures of 53 atmos. and the intensities were de- 
termined by the method of Wilson and Wells except that the 
observed optical density was integrated against log y rather 
than y. Using the Lord and Nielsen assignment for dibor- 
ane, normal coordinates were determined for the infrared- 
active vibrations. The intensities were then interpreted in 
terms of the quantities (dp/0Sj) which give the change in 
dipole moments with respect to each internal symmetry co- 
ordinate, Effective bond moments have been calculated for 
each symmetry coordinate and a comparison has been made 
with ethylene. Microfilm $2.05; Xerox $7.40. 156 pages. 


ION DISSOCIATION REACTIONS IN THE 
LINEAR, PULSED TIME-OF-F LIGHT 
MASS SPECTROMETER 


(L. C. Card No. Mic 58-2767) 
Morton Edward Wacks, Ph.D. 
University of Utah, 1958 


Chairman: Austin L. Wahrhaftig 


The theoretical design of a linear, pulsed time-of-flight 
mass spectrometer was considered, including three possi- 
ble modes of accelerating the ions from the ion source into 
the field-free drift region where mass separation occurs. 
The three methods considered were 


a. acceleration by a single pulsed voltage, 


b. acceleration, by a small pulse voltage, into the main 
accelerating region, 


c. application of an initial impulse of large voltage and 





short duration, followed by a much lower voltage 
pulse which draws the ions into the field of the main 
accelerating voltage. 


The best theoretical mass resolution was obtained with 
method c providing the ions were restricted so that none 
left the ionization chamber until the impulse was over. Ex- 
perimentally, it was determined that this requirement 
could not be met in the present apparatus and so resolution 
was poor when the initial impulse was used. 

The loss of ions from the ion chamber by thermal dif- 
fusion, by striking the wires of the grids, by recombination 
and by field penetration was discussed. Experimentally it 
was found that the number of ions in the ion chamber 
decreased by a factor of 20 in about 25 microseconds 
after formation. Loss by thermal diffusion can account 
for a decrease by about 40% of the ions in 25 micro- 
seconds. Loss by striking the wires of one ion grid 
while the ions were undergoing an oscillatory motion — 
caused by the fields in the ionization region can ac- 
count for a decrease by another 30% in 25 microsec- 
onds. Recombination phenomena can account for a 
maximum loss of one ion per second in the entire ion 
chamber and is therefore negligible. Some experimen- 
tal observations on the ion current when no ion draw- 
out pulse was used as compared to the ion current when 
no retarding potential was used allowed calculations to 
be made which could account for all the ions lost on 
the basis of the effect of penetration of the main accel- 
erating field into the ion chamber. Undoubtedly, this 
last is the major mode of ion loss. 

The experimental results sought depended upon being 
able to observe the amounts of the various fragment ions 
in a mass spectrum for long time intervals after ionization; 
however, in order to retain the ions sufficiently long neces- 
sitated instrumental settings which did not give the best 
resolution. A compromise was made which gave sufficient 
resolution to almost completely separate the Cs group of 
ions in the mass spectrum of propane and the ion loss rate 
mentioned above. Under these conditions the optimum rate 
of gas entry into the source, based on the signal-to-noise 
ratio, was 3.5 x 10°° molecules per second. The number of 
ions produced with an electron gate pulse width of 0.25 
microseconds was 1.7 x 10* ions per pulse, with a total of 
8.8 x 10° molecules entering the ion chamber during the 
time of formation of the ions. During the ionization proc- 
ess 4.5 x 10°electrons reach the ion chamber and thus 
about one ion is collected for every 5 x 10° molecules and 
for every 3 x 10* electrons entering the ion chamber. 

After determining the best instrumental operating con- 
ditions the mass spectra of some mixtures of propane with 
Neon and Argon were obtained using 100 volt electrons and 
varying time delays between ionization and mass analysis. 
The data were discussed in terms of the loss of ions from 
the ionization chamber by thermal diffusion and field pene- 
tration. 

The ion currents from m/e 29, 28, and 27 in the pro- 
pane mass spectrum were recorded as a function of delay 
time for several reduced values for the energy of the ion - 
izing electrons. It was found that the dissociation of 
C2Hs* ions into C2Hs* ions could be followed for 20 micro- 
seconds after ionization. The interpretation of the data by 
means of a simple rate constant for the dissociation would 
give a value for the half-life of the reaction much greater 
than that observed in conventional mass spectrometers. 
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The factors controlling the loss of ions from the ion source 
are not well enough understood to permit the detailed an- 
alysis of the data, but the data are qualitatively in agree- 
ment with the predictions of the quasi-equilibrium theory 
of mass spectra. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


A MODIFIED FORWARD-SCATTERING 
PARTICLE COUNTER SUITABLE FOR 
AEROSOL COAGULATION STUDIES 


(L. C. Card No. Mic 58-2948) 


Jesse Edmund White, Ph.D. 
Indiana University, 1958 


An historical survey of coagulation studies since 1932 
is presented in a critical discussion of 138 references, and 
several problems requiring further investigation are indi- 
cated. 

The new forward-scattering photoelectric aerosol par - 
ticle counter developed in this Laboratory is capable of 
following the changes in particle-size distribution of a co- 
agulating aerosol, making possible a rapid and convenient 
method of studying aerosol coagulation. The aerosols were 
droplets of “Flexol” plasticizers DOP and 3GH (trade 
names of the Union Carbide Chemicals Company for dioctyl 
phthalate and triethylene glycol di(2-ethylbutyrate) respec- 
tively). With the white light source, there are certain 
ranges in which this counter can not distinguish one parti- 
cle size from another. For example, all particles of DOP 
and 3GH having radii between 0.45 and 0.70 micron scatter 
so nearly the same amountof light that the counter re- 
sponds to them as if they were all the same size. As a re- 
sult, the applicability of the counter to the measurement of 





particle-size distributions is limited to radii between 0.25 
and 0.45 micron. . 

This limitation is overcome by using colored filters, 
each of which transmits light of a different band of wave- 
lengths. Using homogeneous aerosols, the counter is cali- 
brated over the range 0.25 to 0.95 micron in radius, with 
different filters used for different segments of this range. 
The applicability of the counter is extended to larger sizes 
by this technique which should also be useful for other 
light-scattering instruments. 

An adapter and holder for changing colored filters rap- 
idly, a time-delay circuit to eliminate multiple counting, 
and a current amplifier and recorder for measuring the 
direct-current photomultiplier output are added to the in- 
strument. Direct-current measurements are used to de- 
termine the amount of stray light in the counting cell, to 
compare counter response for different wavelengths of 
light, and to establish a “standard response” of the instru- 
ment. | 

The source and nature of the background count are ex- 
amined theoretically, and equations relating bias voltage, 
amplification, and counts per minute are derived. Experi- 
mental attempts to verify these equations, however, are 
only partially successful. 

A coagulation column is designed from which a continu- 
ous sample of a coagulating aerosol may be removed and 
passed through the counter. The design is such that the 
particle-size distribution of a sample will be the same as 
that of the entire aerosol for nearly three hours. 

The particle-size distribution data from several sam - 
ples show the expected decrease in small sizes and in- 
crease in large sizes, indicating that the modified counter 
can be used to study the coagulation process. 

Preliminary work with and improvements of a right- 
angle-scattering counter are described. In addition, an 
account of incomplete work on the development of a simi- 
lar counter for particles dispersed in a liquid is included. 

Microfilm $3.25; Xerox $11.20. 252 pages. 
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ECONOMICS, GENERAL 


PLANNED INVESTMENT AS AN 
ECONOMIC PREDICTOR 


(L. C. Card No. Mic 58-3316) 


John S. de Cani, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Irwin Friend 


This thesis is a study of the predictive reliability of 
the Office of Business Economics-Securities and Exchange 
Commission quarterly and annual series on the anticipated 
new plant and equipment expenditures of American non- 
agricultural business. The quarterly series is published 
in the March, June, September, and December issues of 
Survey of Current Business and gives anticipated expend- 
itures for the current quarter and for the quarter just 
ahead. The annual series is published in the March issue 








of Survey of Current Business, giving anticipated expend- 
itures for the current year and the anticipated percentage 
change in annual sales over the previous year for indi- 
vidual manufacturing industries, for all manufacturing 
industries combined, and, in recent years, for all non- 
agricultural industries combined. | 

Both quarterly anticipations series--anticipations for 
the current quarter and anticipations for the quarter just 
ahead--are shown to be better predictors of actual quar- 
terly new plant and equipment expenditures than predic- 
tions based on actual expenditures in previous quarters. 
Quarterly anticipated expenditures predict actual quar- 
terly expenditures significantly better than predictions 
based on previous expenditures when all data have been 
adjusted for seasonal variation and a linear trend. Simi- 
larly, annual anticipations predict annual expenditures 
significantly better than predictions based on actual ex - 
penditures in earlier years. 

The predictive reliability of anticipated new plant and 
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equipment expenditures of manufacturing industries is 
improved when the difference between actual and antici- 
pated sales of all manufacturing industries combined is 
included as an “independent” variable in the predicting 
equation. 

The anticipated percentage changes in annual sales of 
individual manufacturing industries have been published in 
Survey of Current Business only since 1952. Hence, pre- 
dicting equations similar to the one tested for all manu- 
facturing industries combined cannot be tested in the case 
of individual manufacturing industries. However, when 
the association between actual and anticipated sales is 
tested by means of a non-parametric sign test, a signif- 
icant degree of association is found only in durable goods 
industries. Non-durable goods industries appear to vary 
widely in their investment responses to unanticipated 
changes in sales. 

The predictive reliability of a complete mathematical 
model which employs anticipated new plant and equipment 
expenditures and anticipated manufacturers’ sales as ex- 
ogenous variables is compared with that of a complete 
model which does not employ these exogenous variables. 
The models are used to estimate gross national product 
and its components. Preliminary tests with regression 
equations indicate that there is no a priori reason to ex- 
pect one model to be a better estimator than the other. 
When tested, the model employing anticipated new plant 
and equipment expenditures and anticipated manufacturers’ 
sales estimated gross national product and its components 
with larger average percentage error than the model which 
does not utilize anticipatory variables. A final conclusion 
regarding the usefulness of anticipatory variables in com- 
plete mathematical models must await the development of 
more reliable models than the ones tested here. 

Microfilm $2.60; Xerox $9.00. 199 pages. 





THE EFFECTS OF THE ST. LAWRENCE SEAWAY 
ON OHIO WHEAT MARKETING 


(L. C. Card No. Mic 58-3417) 


Akhilesh Dubey, Ph.D. 
The Ohio State University, 1958 


During the last two decades, wheat production in the 
United States has averaged over a billion bushels annually. 
Domestic disappearance during the period 1925-1956 
ranged between 574 and 1,174 million bushels. The amount 
of wheat processed for food has remained about half a bil- 
lion bushels. In spite of increasing population, domestic 
consumption has not increased since 1912. Technological 
advance has decreased seed requirements, and the demand 
for wheat for feed is limited by the price of other feed 
grains. Only increased export, therefore, could be relied 
upon to take care of the surplus left over after domestic 
disappearance. 

A reduction in transportation cost will mean a lower 
price to foreign buyers. The export rate from Toledo to 
New York by rail is 27.6 cents per bushel. The estimated 
waterway rate from Toledo to Montreal is 13 cents. Thus 
Shipping by waterway is 14.6 cents cheaper than by rail- 
road. The existing truck rate is five cents per bushel for 
the first 35 miles and one cent per bushel for each addi- 





tional 10 miles or fraction thereof. Since wheat can be 
shipped via Toledo Port from an area up to 125 miles of 
Toledo, the parts of the state which have 25.8 cents export 
rate, an area within 105 miles only, will find it profitable 
to ship via Toledo Port. These areas produce two-thirds 
of all the wheat grown in Ohio. Therefore, the St. Law- 
rence Seaway is of great significance for Ohio wheat. 

Soft red winter wheat constitutes about a fifth of all 
wheat production. Ohio, with over a fifth of the produc- 
tion, ranks first among the soft red winter wheat pro- 
ducing states. Production in Ohio averaged 42 million 
bushels during the years 1925-1956. About 98 per cent 
of Ohio wheat is of the soft red winter varieties. Termi- 
nal elevators in Toledo, or within 35 miles of Toledo, 
handle 50 per cent of all the wheat handled by terminals 
in Ohio. Another 30 per cent is handled by terminals 
within 35-125 miles of Toledo. Based on a turnover of 
three times the capacity, terminals in Toledo could have 
handled another 2.8 million bushels in 1954-1955, a nor- 
mal wheat crop year. Terminals outside Toledo, but 
within 125 miles, could have handled 6.1 million bushels 
more. New facilities or the enlarging of existing facilities 
cannot be justified on the basis of need for additional 
storage. | 

In 1959, the total Seaway traffic is estimated at about 
30 million short tons. By 1965, it is expected to reach 
57 million tons. The Seaway Development Corporation 
estimates that grain movement will be about 17 million 
tons. Wheat is likely to get preference in movement 
through the Seaway because it can be shipped in any kind 
of water carrier except tankers. It is also used as ballast, 
and can be readily available for scheduled liners. 

A truck-water combination rate in the northwestern 
half of Ohio will be lower than the present rail export 
rate. An increase in the export demand for wheat from 
this area is expected. To the extent that the Seaway is 
effective, the farmers in this area should get a higher 
price for their wheat. In 1954-1955, the flour mills in 
Ohio were, on the average, operating at about 90 per cent 
of their capacity. In order to operate, the flour mills in 
this area will have to pay a price more nearly equal to 
that paid by millers elsewhere. This may cause some of 
the marginal firms to go out of business. 

Microfilm $2.00; Xerox $6.60. 138 pages. 


THE RIGHT OF USE AND ECONOMICS OF 
IRRIGATION WATER IN IRAN 


(L. C. Card No. Mic 58-3530) 


Farhad Ghahraman, Ph.D. 
University of Minnesota, 1958 


Supervisor: Philip M. Raup 


The purpose of this study is to evaluate the Iranian 
water laws and their contribution to the development and 
a more economical use of water in Iran. 

The major parts of the existing water laws of Iran are 
based on Moslem water laws and ancient Persian customs 
and traditions. Neither of these adequately deals with the 
basic problems of water economics from a national point 
of view. 
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Chapters I and II deal with a brief introduction to Iran, 
water resources of Iran, the major methods of water 
supply including Ghanat, which is an ancient Persian de- 
vice for bringing underground water to the surface through 
underground channels. Chapter III briefly reviews the 
development of the land tenure system in connection with 
water ownership in Iran. 

The four main sources of Iranian water rights (Moslem 
laws, the Iranian Civil Code, the recent water laws and 
customs) are discussed and evaluated in Chapter IV. In 
Chapter V a brief summary of the development of water 
in Iran recommended by foreign consultants, including 
Overseas’ Consultants, Parsons-Johnston-Brush Inter- 
national, and Food and Agriculture Organization of the 
United Nations is reviewed. 

The benefit-cost method of analysis is used in Chapter 
VI to compare the economic advantages of two methods of 
developing underground water: Ghanat and pumped-welli. 
The pumped-well method was found to be more econom- 
ical. 

The findings of this study may be a typical example of 
the consequences of the application of modern techniques 
and economics in underdeveloped countries. It is found 
that even though a pumped-well is technically superior to, 
and more economical than a Ghanat, water laws still en- 
courage the development and construction of new Ghanats. 

The main reason for this lack of harmony between 
water legislation and water economics is found to be the 
different socio-economic structure of the underdeveloped 
countries, of which Iran is an example. Ghanats are still 
commonly used in Iran because in making a Ghanat: (1) un- 
paid (or underpaid) labor is substituted for paid labor, 

(2) pumped-wells will have to be imported from abroad, 
and (3) operation, maintenance and repair of pumped-wells 
require technicians who are scarce in Iran. 

Microfilm $2.95; Xerox $10.20. 227 pages. 


THE ECONOMICS OF THE TRANSITION BETWEEN 
PROTECTIONISM AND FREE TRADE 


(L. C. Card No. Mic 58-3065) 


Gerald E. Harriman, Ph.D. 
University of Cincinnati, 1958 


The primary objective of this thesis is a reexamina- 
tion of the proposal that the current dollar shortage abroad 
should be met by a program of American lending. The 
thesis reaches the conclusion that lending is a feasible 
means of attack on the dollar shortage, whereas the alter- 
native technique, increased American imports or reduced 
American exports, encounters many serious difficulties. 
There is little to be gained by a revision of reciprocal 
trade agreements involving a further reduction of Amer- 
ican tariffs, and unilateral elimination of trade barriers 
is politically impractical in view of the strong protec- 
tionist bloc in this country. The elimination of subsidies 
to agriculture and shipping faces similar political opposi- 
tion. Any export reduction must interfere with the oper- 
ation of the principle of comparative advantage. 

Lending escapes most of these difficulties. Capital 
exports are recognized as an effective means of fostering 
high levels of employment in the United States, and a 





strong lending program helps foreign development pro- 
grams. Some critics contend that lending is only an arti- 
ficial solution to the dollar shortage problem. However, 
there are several effective answers to such criticism. 

In the first place, the critics forget that the economic 
structures of both creditor and debtor nations may change 
during the lending period. In the United States the lending 
may result in a reallocation of resources in favor of ex- 
port industries and cause import-competing industries 
to shrink in size and disappear. In the debtor nations a 
Similar reallocation may take place. This mutual process 
of readjustment should open the door in the United States 
for more imports and at the same time place debtor na- 
tions in a better position to expand their exports. 

Secondly, a policy of private lending is an application 
of comparative advantage. Capital seeks those projects 
offering the highest returns, diminishing in part the ab- 
solute amount of American imports required. 

Finally, the lending formula is only intended as a tran- 
sitional formula. Many inherent factors suggest that an 
active lending period will tend to automatically come to 
anend. Resource reallocation will stimulate American 
demand for imports and in time rising imports may be 
expected to bridge the dollar gap, thus permitting a re- 
duction of investments. 

The analysis of the subject of causation led to the con- 
clusion that the principal cause of the dollar shortage is 
an unwillingness of the parties to permit the free operation 
of the classical mechanisms of price and income adjust- 
ments. 

The unwillingness of nations to allow adjustment via 
the classical mechanism has resulted in a status of con- 
trolled disequilibrium. Many nations cling stubbornly to 
full employment policies thereby limiting the “income 
effect” of trade relations. For similar reasons they are 
not willing to permit flexible exchange rates. Our own 
commercial policy (tariffs, quotas) also impedes the 
process of adjustment. In addition, there are domestic 
impediments to capital exportation as well as foreign 
impediments. 

Since the conclusion is reached that the interference 
with the adjustment mechanisms is the primary reason 
for the dollar shortage, it follows that the dollar shortage 
is not “chronic” in the sense of being beyond correction. 
In other words, provided the nations in question are will- 
ing to permit the adjustment mechanisms to operate, the 
shortage can be made to disappear (except for periodic 
appearances caused by events like the Suez crisis.) 

The compensatory approach is also considered in this 
thesis. This approach involves a program of offsetting 
the causes of the dollar shortage rather than correcting 
them. However, this proposed solution was discarded 
since it does not create conditions whereby nations may 
earn sufficient dollars to close the gap. 

Microfilm $5.30; Xerox $18.80. 413 pages. 
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INCOME EXPECTATIONS AND CONSUMER 
SPENDING 


(L. C. Card No. Mic 58-3342) 


Robert Charles Jones, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Irwin Friend 


In economic surveys of individuals and households, 
variability in family spending, or saving, has long been 
associated with family income, age of head of household, 
size of family, liquid asset holdings, and other objective, 
economic and demographic variables. In more recent 
years consideration has been given to anticipations data 
as providing further explanatory variables. 

This study is intended to appraise the role of one such 
anticipatory variable, income expectations, in family 
expenditure decisions. The empirical efforts utilize a 
completely new data source, the 1950 BLS Survey of Con- 
Sumer Expenditures. The major purposes of the disser- 
tation are 1) to test hypotheses with respect to the nature 
and formation of income expectations; 2) to test hypoth- 
eses with respect to the influence of anticipated income 
change on current family spending and on the components 
of consumption; and 3) to consider any consequent impli- 
cations for cross-section models of consumer behavior. 

Chi-square was employed to test the independence of 
family income expectations and family income, age, in- 
come change and other characteristics. In each case, 
Significant associations were found, but the strength of 
these associations appeared to be low. Notably, younger 
families as a group were more optimistic than older fam- 
ilies, and those families whose income changed from 1949 
to 1950 appeared more likely to expect income to change 
in 1951 than families with stable incomes, 1949-1950. 

For tests of hypotheses with respect to the influence 
of income expectations on consumption, two approaches 
were employed. In the first approach, the analysis in- 
volved non-parametric tests of the significance of differ- 
ences in spending among families grouped by income 
expectations, and cross-classified by other family charac- 
teristics. The second approach involved multiple regres- 
sion techniques (using grouped observations) and analyses 
of the residuals from estimated equations. 

The analysis of the 1950 BLS data has shown mainly 
that differences in total spending and in consumption 
patterns occurred among families with contrasting income 
expectations. In part, the differences reflect the influence 
of other family characteristics related to income expec- 
tations, but evidence remains that income expectations 
made an independent, though perhaps small, contribution 
to the explanation of variability in family expenditures. 

In particular, the data support the hypothesis that 
families with anticipations of an income rise have a higher 
propensity to consume than other families. For those 
families with anticipations of an income fall or with un- 
certain expectations, on the other hand, the data give 
slight and inconsistent evidence of a curtailment of current 
spending. This would suggest that the effect of income ex- 
pectations may be asymmetrical. With respect to the 
components of consumption, a main feature of the results 
obtained was that the impact of income expectations ap- 
peared greater on durable purchases, relatively, than on 
expenditures for non-durable goods and services. The 





increased propensity to spend associated with families 
expecting an income rise appeared to be manifested in 
good part on purchases of durables, particularly among 
low income families and among homeowners. Finally, it 
has been observed that income expectation data are prob- 
ably of greatest value when considered in conjunction 
with data on past income change. Both variables contrib- 
ute a dynamic aspect to the effect of income, on consump- 
tion. The simultaneous grouping of the two variables 
allows interpretation of individual behavior in light of the 
perceived permanency of income changes. 

Microfilm $2.00; Xerox $6.40. 135 pages. 


THE SPECIAL POSITION OF THE 
UNDERDEVELOPED COUNTRIES IN GATT 


(L. C. Card No. Mic 58-3069) 


Guenter Knackstedt, Ph.D. 
University of Cincinnati, 1958 


The various postwar attempts to create formal inter- 
national agreements on commercial-policy rules designed 
to facilitate trade among the Free World nations have en- 
countered considerable difficulties. One of the main dif- 
ficulties has been the wide conflict of opinion between 
advanced and retarded nations as to proper instrumental- 
ities. The purpose of this study has been to trace this 
conflict in the particular case of the General Agreement 
on Tariffs and Trade (GATT). The analysis reveals that 
GATT’s rule exemptions pertaining to balance-of-payments 
and developmental problems were not regarded adequate 
by the retarded members. In the period from 1948 to 
1954 the nations in question were able to accommodate 
themselves for specific needs only on the basis of leniency 
or privilege rather than statutory rights. Since during 
this period these nations gradually were able to improve 
their bargaining strength, partly because they formed an 
increasing share of GATT’s membership, they felt com- 
petent to urge a formal revision of the rules of the Agree- 
ment. Their efforts were crowned with success in 1954. 
The result of the revision was the creation of a dual set 
of rules involving, on the part of the retarded members, 
greater latitude in respect to the interpretation of balance- 
of-payments needs and a simplification of developmental 
relief procedures and, on the part of the advanced mem- 
bers, a reduction of their own freedom to impose trade 
restrictions. 

The adoption of such a double-standard appears to 
have been the only way of securing the continued member- 
ship of the retarded nations in GATT. On the part of the 
advanced nations, this arrangement shows a willingness 
to make sacrifices in the realm of “free-trade” oriented 
economic policy-standards for the sake of maintaining a 
common front of Free World nations. In addition, the 
outcome of the compromise reveals their realization of 
the fact that, objectively speaking, the economic position 
of the retarded nations differs so essentially from that 
of the industrialized nations that adherence to uniform 
rules cannot be insisted upon. Also there was little sense 
in maintaining a general set of strict commercial-policy 
rules as long as nations were able to resort to exchange 
controlas a substitute for direct quantitative trade controls. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








694 ECONOMICS 





The economic significance of maintaining a common 
framework of such an international institution as GATT 
should not be underestimated. At least it furnishes an 
immediate basis for contact between the advanced and the 
underdeveloped countries. But more so, it can be instru- 
mental in permitting the advanced nations to exercise 
continued influence upon the economic policy-making of 
the retarded nations. 

Microfilm $2.25; Xerox $8.00. 172 pages. 


THE ECONOMIC DEVELOPMENT OF LIBERIA 
BETWEEN 1940 AND 1955: A STUDY OF 
THE ROLE OF UNITED STATES PUBLIC AND 
PRIVATE INVESTMENT IN ECONOMIC DEVELOPMENT 


(L. C. Card No. Mic 58-3360) 


Russell U. McLaughlin, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Karl W. Scholz 


The purposes of this study are 1) to identify and ex- 
amine the nature of the strategic economic, political, 
social and cultural variables which explain the form and 
pace of economic development in the West African Re- 
public of Liberia, and 2) to ascertain the role played in 
Liberia’s economic development by United States public 
and private investment, including technical assistance. 

A paucity of published statistical data about the Libe- 
rian economy was a handicap to this investigation. Per- 
sonal interviews in Liberia produced some useful quan- 
titative information. However, the writer relied most 
heavily upon interviews with persons in the United States 
and in Liberia, and upon observations gained by a visit 
to the country. 

Liberia has an estimated population of between 
1,000,000 and 2,000,000 occupying a 40,000 square mile 
area. Eighty-five per cent of the people live under the 
Hinterland administration and behave according to tradi- 
tional tribal cultural and social values and sanctions. 
The political elite have, in the past, maintained their 
power because of a cultural and geographical hiatus be- 
tween them and the rural Liberians. The economy, in 
1940, was a virtually stationary state. The rate of capital 
formation was almost nil, per capita income was below 
$50.00 per year, and the Firestone Plantations Company 
was responsible for the only significant monetary activity. 
During World War I, the United States dispatched troops 
to man an air base in Liberia, and this development was 
followed by the sending of economic and public health 
missions, the financing of a modern port and Export- 
Import Bank loans for development capital construction. 
In 1951, Liberia received a technical assistance under the 
Point Four Program of the United States. 

Private United States investment in Liberia has been 
concentrated in export industries. By 1955, Firestone 
and Liberia Mining Company, were producing significant 
quantities of goods despite a significant increase in the 
numbers of American businesses in Liberia after 1945. 
United States businesses have been drawn to Liberia 
mainly because of profit consideration. However, in 
some cases, non-economic motives, such as humanitar- 





ianism, patriotism and religious zeal have been at least 
as strong a motive as profit. 

The principal causes of economic poverty in Liberia 
are social, political and cultural as well as economic in 
nature. Subsistence agriculture is the basic domestic 
economic activity, although the number of commercial 
farms has been increased since 1945. Under the impact 
of foreign investment, striking increases in money in- 
come, foreign trade and public revenues are recorded. 
Health conditions have been improved markedly and in- 
roads have been made upon education problems. At the 
same time, dependence upon foreign investment has in- 
troduced elements of weaknesses, such as income in- 
stability. 

It appears that neither foreign investment nor technical 
assistance can be more than secondary factors in Libe- 
ria’s economic development. A self-sustaining process of 
economic growth will be attained only after the many 
social, political and cultural divergencies between the pop- 
ulation elements in Liberia are brought into consonance 
with each other. Basically, this means a change in atti- 
tudes as much as anything else. Foreign influences can 
strengthen internal movements toward such a change, but 
by themselves, are incapable of bringing about the degree 
of change required. 

The contribution of foreign private investment to an 
underdeveloped country is limited if the investment is in 
export products. Furthermore, while more capital and 
technical skills are necessary conditions to economic de- 
velopment, it is also important that available economic 
resources be efficiently used. The state of economic de- 
velopment planning in Liberia has not permitted a rational 
utilization of capital, labor and land resources. Greater 
attention to economic planning by Point Four and Liberian 
government personnel would increase the pace and improve 
the direction of economic development in Liberia. 

Microfilm $5.70; Xerox $20.20. 446 pages. 








THE EMPLOYMENT ACT OF 1946 AND THE 
ECONOMIC ROLE OF GOVERNMENT: TRENDS IN 
ECONOMIC THINKING AND PRESCRIPTION 


(L. C. Card No. Mic 58-3287) 


Howard Elbert Mitchell, Ph.D. 
University of Washington, 1958 


Economic security has long been a goal of mankind. 
The Employment Act of 1946, at the time of its adoption, 
was hailed as a major step forward in providing greater 
economic security for the working man in the United States. 
The purpose of this study is to indicate that, because 
the postwar economic environment has been completely 
different from what was envisaged in 1944 and 1945, sev- 
eral changes have occurred in the emphasis and the inter- 
pretation of the Act. The major changes considered are: 
First, inflation, not deflation and unemployment, is rec- 
ognized as the most pressing problem of the postwar 
period. Second, the emphasis has been reduced relative 
to the maintenance of “full” or “maximum” employment 
as a basic goal and in its stead the maintenance of pro- 
duction and purchasing power has been receiving increased 
consideration. Third, as a result of the change in emphasis 
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just mentioned, the promotion of growth--that is, the in- 
crease in productivity per man-hour and in total produc- 
tivity--has become a paramount goal. 

In general, this study follows a chronological pattern. 
Part I develops the historical background of the Employ- 
ment Act. Part II is devoted to a comparative study of 
the interpretation of the Act. The Congressional Record, 
the Economic Reports of the President, the Reports of 
the Council of Economic Advisers, the Joint Economic 
Reports and other publications of the Joint Committee on 
the Economic Report, are the major sources of data for 
these chapters. A summary of the study and the conclu- 
sions drawn from it are presented in Part III. 

The sponsors of the Employment Act of 1946 considered 
it to be a “full employment” act. The early Economic Re- 
ports reflect this attitude also. They gave great emphasis 
to the levels of unemployment prevailing and careful con- 
sideration to economic factors which might create unde- 
Sirable levels of unemployment--the existing inflationary 
condition was attacked as a major potential cause of re- 
cession and unemployment. With the introduction of the 
concept of “growth” in the January, 1948, Economic Report, 
emphasis shifted from the negative position of “prevent- 
ing” unemployment to the positive position of “assuring” 
maximum employment by achieving and maintaining a rate 
of growth adequate to absorb the entire labor force with 
the exception of the necessary minimum frictional unem- 
ployment. This de-emphasis continued to the extent that 
in the January, 1954, Economic Report of the President, 
no specific mention of maximum acceptable unemployment 
levels was made. Instead, major emphasis was given to 
factors which would help to achieve and maintain continued 
economic growth. 

A second major change in emphasis also appeared in 
the January, 1954, Economic Report. This was the 
Singling out of inflation as the major problem faced by the 
economy. The maintenance of maximum employment was 
dropped in favor of the maintenace of maximum purchas- 
ing power. Maximum purchasing power was defined in 
terms of price level stability rather than in terms of the 
aggregate number of dollars available as had been done 
in previous Reports. 

Thus, inflation has come to be the major problem re- 
quiring administrative and congressional attention com- 
pletely apart from its depression-causing aspect; and the 
persons who, in 1945, sponsored the original bill “to es- 
tablish a national policy and program for continuing full 
employment” and declared that the Employment Act of 
1946 had the same objective even though the words were 
changed, almost unanimously declared in 1956 that the 
aim of the Act was to achieve balanced economic growth. 

- Microfilm $2.30; Xerox $8.00. 173 pages. 














PRODUCERS’ PRICES IN A CENTRALIZED 
ECONOMY: THE POLISH EXPERIENCE 


(L. C. Card No. Mic 58-3240) 
John Michael Montias, Ph.D. 
Columbia University, 1958 


This study describes the nature and functions of the 
price system in the centrally planned economy of postwar 





Poland. The introductory chapter summarizes the limi- 
tations of physical planning by the method of balances. 
Rational prices, it is argued, are an indispensable aid to 
the planners in allocating the factors of production effi- 
ciently, in securing the control and measuring the achieve- 
ment of producing firms through their accounting results, 
and in solving essential problems at an aggregative level 
(e.g. the desired proportion of investments in the National 
Income). The institutional description of the Polish econ- 
omy in the first chapters bears out the fact that the allo- 
cative role of prices was the most neglected of these 
functions. Concrete investment projects were selected on 
the basis of physical priorities and of long-term balances 
of available resources with little or no resort to value 
calculations. Firms had small leeway to react to input or 
output prices in adjusting their operations. Strict ration- 
ing of materials and a bonus system chiefly rewarding 
output gains had the effect of reducing the sensitivity of 
firm managers to changes in resource scarcities trans- 
mitted through the price mechanism. 

The price system itself suffered from grave short- 
comings. Most prices of producer goods were supposed 
to equal the average cost of production in each industry 
at the time a price reform was put into effect. This 
method of price-setting ruled out any direct impact of de- 
mand on prices. Furthermore, because of the wage-cost 
inflation, prices of mined products and of key semifabri- 
cates lagged behind average costs in these industries, 
which incurred heavy financial deficits. Price reforms, 
introduced at intervals of one to three years, were not 
successful in correcting these lags, since wage boosts 
usually increased costs soon after a reform had raised 
prices to cover the previous level of costs. 

Prices were also distorted by errors in the underly- 
ing cost structure: Railroad tariffs and amortization 
rates did not accurately register the cost of hauling goods 
or the cost of tying up scarce capital in production. 

A rough index of price trends from 1949 to 1956 was 
calculated in Chapter VII to illustrate the differential 
trend of costs and productivity in various industries. This 
index indicates that prices of mining and metallurgical 
products have become more expensive in terms of fabri- 
cated products than they were before the beginning of the 
Six Year Plan (1950 to 1955). Although these price trends 
point to a diminishing comparative disadvantage in man- 
ufacturing industry, this disadvantage still persists, and 
is likely to persist for as long as more developed nations 
will be improving the productivity of their metal- and 
chemical-processing industries as rapidly, or nearly as 
rapidly, as Poland. 

The modest attempts made by Polish planners to ad- 
just the prices of materials to reflect resource scarcities 
by detaching them from their average-cost basis are dis- 
cussed in Chapters VIII and IX. It is maintained that these 
attempts were condemned to failure because the demand 
of firms for materials was conditioned by the desire of 
their managers to maximize output rather than profits. 
Excessive demand for the more desirable materials could 
only be checked by setting inordinately high prices for 
these materials coupled with very large discounts to coax 
firms into ordering inferior substitutes. 

In Chapter XI, a comprehensive discussion of the sup- 
ply costs of solid fuels and of the conditions governing 
their demand serves to bring into focus the factors under- 
lying the relative ‘scarcity of coal and lignite and to ana- 
lyze price policy in this basic branch of the economy. 
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Various suggestions for making industrial consumers 
and suppliers more sensitive to price changes and for 
widening the scope of costs-and-returns calculations are 
made in the conclusions, Finally, a broad scheme is out- 
lined for improving the workings of the Polish price 
system within the general framework of existing economic 
institutions (including central planning and the subordina- 
tion of consumers’ preferences to planners’ priorities). 

Microfilm $8.25; Xerox $28.60. 651 pages. 


THE INTERRELATIONSHIP OF FARM 
MECHANIZATION AND ORGANIZATION 
IN DECISION MAKING 
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The major objective of this study was to evaluate the 
hypothesis that in economic decision making, mechaniza- 
tion and organization must be dealt with interdependently. 

First, the relationship between mechanization and or- 
ganization was studied on model farms and under various 
factor supply situations. The conclusion was reached that 
in all cases studied optimal decisions on mechanization 
could only be made when the interdependency was taken 
into account. The selection of the machinery complement 
which maximized profits was based on certain assump- 
tions regarding the relationship between yield and time- 
liness of operations on the one hand, and the linear input- 
output relationship regarding work performance on the 
other. Since these assumptions do not deviate significantly 
from real farm conditions, it is believed that the conclu- 
sions reached are of practical importance to farm decision 
making. 

Most operators own the complement of machinery with 
which they work on their farms. If their plan is to max- 
imize profits to the given resources, they will select that 
organization which will maximize returns to the fixed 
factors like land, labor and machinery. Changing factor 
supply situations or new mechanical technologies may 
force the farmer to introduce changes in mechanization. 
This may, or may not, require organizational adjustments. 
By taking the interrelationship between mechanization and 
organization into account the farmer will be able to cope 
with the problems of changing factor supply and new tech- 
nologies. 

In order to help guide the decisions of farmers two 
postulates were derived from the hypothesized interrela- 
tion: (a) when labor is fixed in quantity, the economic 
advantages of mechanization lie in the possibilities of re- 
moving bottlenecks blocking more profitable organizations 
with the present complement of machinery; (b) if labor is 
variable, but land is fixed in quantity, the advantages of 
economic mechanization lie in the possibilities of reducing 
labor costs starting at the optimum organization to the 
present combination of resources. 

These two postulates define economic decisions when 
changes in mechanization take place for reasons of. per- 
mitting organizational change or for reasons of labor 





substitution. These two directives in decision making are 
applied on a hypothetical farm, approaching real farm con- 
ditions. The economics of removing bottlenecks blocking 
more profitable organizations and the economics of labor 
substitution is demonstrated. This is also considered a 
further support for the hypothesized interrelationship 
between mechanization and organization. 

It is clear that in real farm situations there often will 
be modifying factors which affect the final decision on 
mechanization. Only the farmer, however, is in a position 
to evaluate the effects of these factors. 

Microfilm $2.00; Xerox $6.20. 129 pages. 


PRICE DISCRIMINATION IN THE CORN 
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Between 1940 and 1942, the Federal Trade Commission 
issued separate cease and desist orders against the eight 
principal producers of corn sirup in the United States. 

The Commission found that these producers had violated 
the Robinson-Patman Act because of discriminations re- 
sulting from the sale of corn sirup on the single basing 
point system and other types of discriminations through 
which large confectionery manufacturers, in particular, 
were able to purchase corn sirup at lower prices than their 
competitors. These practices were found to have con- 
tinued throughout the late 1930’s. 

While the Federal Trade Commission found that corn 
sirup producers had violated Section 2(a) of the Robinson- 
Patman Act by granting discriminations, the Commission 
also found that large confectionery manufacturers had 
been quite active in inducing discriminations from these 
producers in violation of Section 2(f) of this Act. The 
Curtiss Candy Co. and E. J. Brach & Sons were found to 
have knowingly induced price discriminations. Orders 
against these two firms were issued in 1947 and 1944 re- 
spectively. 

The Curtiss Candy Co. was also found, by the Commis- 
sion, to have violated Section 2(a) of the Robinson-Patman 
Act by granting discriminatory prices to the Automatic 
Canteen Co. of America. These discriminations were 
granted between 1938 and 1941. 

- The Automatic Canteen Co. of America was and is one 
of the largest distributors of confections. Candy bars, in 
particular, are vended in great numbers through the ma- 
chines owned by this firm. This company was able to 
secure lower prices than could its competitors for the 
merchandise it bought. And, in 1950, the Federal Trade 
Commission issued a cease and desist order against this 
firm for violating Section 2(f) of the Robinson-Patman 
Act by knowingly inducing price discriminations from 
numerous confectionery manufacturers. , 

In this series of cases, the Federal Trade Commission 
found that the practices against which it had issued orders 
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tended to injure competition among corn sirup producers, 
among confectionery manufacturers, and among distrib- 
utors of confections. Jobbers and smaller distributors, 
in particular, were injured. 

The production of corn sirup and the manufacture and 
distribution of confections constitute an industrial pattern 
in which there is a large degree of interdependence. The 
relationships among suppliers, competitors, and custom- 
ers are such that practices at any one level of manufac- 
ture or distribution will have significant economic effects 
on other related levels of manufacture or distribution. 

In this study, an attempt has been made to identify and 
to quantify the economic relationships among firms op- 
erating in this industrial pattern and to relate these eco- 
nomic factors to the discriminatory practices uncovered 
by the Federal Trade Commission. Descriptions of the 
structure of the corn products industry, the confectionery 
manufacturing industry and the confectionery distribution 
industry are provided. The economic factors relating the 
industries are derived from these descriptions. An ac- 
count is given of the several types of price discrimina-: 
tion prosecuted by the Federal Trade Commission. 

An explanation of price discrimination on the basis of 
the economic factors adduced in this study is presented. 
The Federal Trade Commission’s prosecutions are judged 
on the basis of an evaluation of the several types of dis- 
criminations prosecuted and, to a limited degree, the 
impact of these prosecutions and the ultimate court deci- 


Sions on the performance of firms in the related industries. 


The economic structures and performance that are ob- 
served in this study are also compared to some current 
economic thought on the identification and functioning of 
competition. 

Microfilm $3.75; Xerox $12.60. 289 pages. Mic 58-5732. 


THE UNITED STATES SUGAR POLICY AND 
ITS IMPACT UPON CUBA: A RE-APPRAISAL 


(L. C. Card No. Mic 58-3752) 


Harold Arthur Wolf, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to analyze the evolution of 
the United States sugar policy and to re-appraise the pre- 
sent policy in view of changed conditions. Cuba has always 
been a low cost sugar producer, and in the absence of a 
protective United States sugar policy a large domestic 
Sugar beet industry could never have developed. Since the 
end of World War II, however, mechanization on United 
States beet fields, together with other innovations, has re- 
duced agricultural labor costs substantially, and the evi- 
dence suggests that these cost reductions will continue. 
Cuba has not benefited greatly from these innovations and 
hence her advantage has been narrowing. If this trend 
continues, conceivably Cuba’s advantage may eventually 
be eliminated. 

In the first five chapters of the study the development 
of the United States sugar policy is examined, and its im- 
pact upon both the domestic and Cuban industries is ana- 
lyzed. The American policy influenced both domestic and 





Cuban production by means of a tariff until 1934. Since 
1934 the policy has consisted of quotas and direct sub- 
sidies for domestic producers. 

In the latter portion of the study the cost reductions 
that have taken place on domestic beet farms in recent 
years are analyzed. Then an assessment is made of the 
factors responsible for these reduced costs, as well as 
the possibility of Cuba reducing her costs in the future. 

A time series of agricultural labor costs since 1937 in 
both the United States and Cuba is constructed. The re- 
sults indicate that although Cuba’s advantage is lessening, 
she still is the lower cost producer. The major factor 
responsible for the reduction in Cuba’s advantage is mech- 
anization on United States beet fields. The data also sug- 
gest that although Cuba may be able to reduce her costs 
somewhat, it is unlikely that she will be able to decrease 
costs to any significant extent because mechanization is 
not feasible in Cuba. Labor is plentiful relative to capital 
and it appears that cane cultivation in Cuba is cheaper if 
done, for the most part, by hand. Moreover, institutional 
factors, together with the inability to obtain capital, may 
impede mechanization in Cuba somewhat. 

Three general conclusions may be drawn from the 
study. First, it is unlikely that Cuba’s advantage will ever 
be eliminated because for this to happen costs on domestic 
beet farms would have to fall much more spectacularly in 
the future than they have in the past, and this is unlikely. 
Second, the 1956 Amendment to the Sugar Law was unwise 
because it gave the domestic industry a larger share of 
the United States market, and thus provided for the growth 
of the domestic industry at the expense of Cuba. Third, 
the successful pressure to raise the domestic quota in 
1956 was in part due to the reduced costs mentioned above. 
Under the present United States sugar policy, if domestic 
costs fall further as they promise to do, pressure may 
develop in the future to increase the domestic quota once 
more. If it were politically possible to reduce the sub- 
sidies as costs fall, then pressure to revise the domestic 
quota upward would not reappear from time to time. On 
the other hand, since the 1956 sugar legislation gave the 
domestic area a percentage share in the growth of United 
States sugar consumption above 8,350,000 short tons, it 
is possible that costs on beet farms may not fall enough 
to bring about pressure to increase quotas once more. In 
such a case the domestic beet industry will expand within 
its percentage quota as United States sugar consumption. 
increases with population growth. 
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ECONOMICS, COMMERCE AND BUSINESS 


AN APPLICATION OF ELECTRONIC DATA 
PROCESSING IN MANUFACTURING CONTROL 


(L. C. Card No. Mic 58-3280) 


Richard Arvid Johnson, D.B.A. 
University of Washington, 1958 


Electronic data processing is that part of “automation” 
_ which can be applied in paper work control. Many con- 
cerns are interested in utilizing this new tool in manufac- 
turing control applications if it can provide the means for 
engineering more efficient control systems. It is the ob- 
jective of this study to review the theory of control and 
systems, to review the potential and limitations of elec- 
tronic data processing, and to test the feasibility of EDP 
in a manufacturing control application. 

A control system provides the information needed to 
perform the operation, and the information necessary to 
achieve the desired conformance between plan and per- 
formance. This cycle of business operation is accom- 
plished by a system made up of people, machines, and 
forms. Systems may be improved by simplifying the pre- 
sent system or by engineering a new system. In systems 
simplification the current system is carefully analyzed to 
uncover ways to eliminate, combine, change sequence, or 
simplify the steps of the system. Systems engineering 
implies the development of a new system based on infor- 
mation needs. It is created in consideration of company 
wide objectives, in the spirit of functional integration, and 
in the refinement of a common language. 

Electronic data processing machines have certain de- 
sirable characteristics including: accuracy, dependabil- 
ity, speed, flexibility, and the ability to follow through. 
Even though an EDP system has the potential to transfer, 
store, and process information in a most effective manner 
it might not be the most economical system. Therefore, 
it does not have universal application. The applicability 
of this new tool is not dependent upon the size of the com- 
pany but upon the research of the specific system which 
is conducted in consideration of the potential of electronic 
data processing. 

A case study was made of the feasibility of an EDP 
application in the manufacturing control system of the 
Boeing Airplane Company. This company is a large and 
complex concern which has more than its share of unu- 
sual problems. The research included a study of the EDP 
program the Boeing Manufacturing department has in 
progress, and a feasibility study of a manufacturing con- 
trol situation involving the receiving, storing, issuing, 
and expediting of parts. 

The major conclusions of the study are as follows: 


(1) Electronic data processing is feasible in the case 
situation studied. It proved to be applicable in 
this situation because duplicate records could be 
eliminated by communicating information elec- 
tronically from decentralized input stations. 


(2) Electronic data processing should be incorporated 
into a system entirely on its own merits. Select- 
ing equipment before a thorough systems study is 
made often results in duplication of effort, con- 
fusion, lack of integration, failure to meet sched- 
ules, and little increase in operating efficiency. 





(3) It is not always possible to design a system along 
the principals of good systems engineering. A 
company policy or a past decision might limit the 
freedom of the researcher. 


(4) A systematically planned program of research is 
essential for every study. It points out the logical 
steps the study should follow and assures the re- 
searcher that nothing of major importance will be 
overlooked. 


(5) Every electronic data processing program must 
have complete management support if it is to 
succeed, This support will be evidenced by the 
organization that management provides to do the 
job. 

Microfilm $2.50; Xerox $8.80. 191 pages. 


THE SMALL BUSINESS ACT OF 1953: A CASE 
STUDY OF THE DEVELOPMENT OF PUBLIC 
POLICY AFFECTING BUSINESS 


(L. C. Card No. Mic 58-3284) 


Sumner Marcus, D.B.A. 
University of Washington, 1958 


The object of this study is to determine the important 
factors in the development of certain aspects of small 
business policy in the United States. The subject of the 
study is the Small Business Act of 1953 with special ref- 
erence to two important aspects of small business policy 
which it embodies, namely governmental financial assist- 
ance to small business firms and special treatment of 
Small business firms in the award of government contracts. 

The study examines the legislative records pertinent 
to the development of policy in these two areas from its 
beginnings to its culmination in the enactment of the 1953 
legislation. It is found that, originally, the fostering of 
small business was at most only an incidental objective of 
public economic policy. Beginning in the 1930’s, it became 
a basic objective. This change in emphasis was marked 
particularly by the establishment of congressional small 
business committees in 1940 and 1941 and by the creation 
of temporary small business agencies of the government 
during World War II and the Korean War. 

The forces impinging on small business policy at the 
beginning of 1953 are described and appraised. They in- 
cluded various governmental and nongovernmental organ- 
izations and individual business firms. The most impor- 
tant forces contributing tc an expanded small business 
policy were the congressional small business committees 
and those few small business firms which expected to 
benefit directly from it. Important forces militating 
against such a policy were commercial banks and govern- 
mental contracting agencies. Most small businesses were 
neutral and some were hostile toward the content of the 
legislation being proposed to aid small business. Organ- 
izations of small business firms existed, but they included 
in their membership only a relatively few of the approxi- 
mately 4,000,000 small business firms of the country. 
Moreover, they were not in agreement on the measures 
needed to aid small business. 

Although there were numerous possible forms that fu- 
ture small business policy conceivably might have taken, 
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the study reveals that the likely alternatives were few and 
within a narrow range. While the legislative transactions 
immediately preceding the enactment of the Small Busi- 
ness Act of 1953 were influenced by extraneous consider- 
ations, such as the fate of the Reconstruction Finance 
Corporation, economic control measures, and party unity, 
these did not alter substantially the indicated course of 
Small business policy. 

The resultant legislation created the first peacetime 
small business agency, but was a compromise which made 
few changes in existing small business policy. Its finan- 
cial provisions were designed not only to aid small busi- 
ness firms, but also to keep at a minimum governmental 
competition with private lenders and the cost of such 
assistance to the government. They had the effect of lim- 
iting financial assistance to supplying short- and inter- 
mediate-term debt capital to small business firms which 
could almost, but not quite, be accommodated by the com- 
mercial banking system. The government contract pro- 
visions were designed to improve the opportunities of 
Small business firms to secure government contracts and 
subcontracts, but did not guarantee their increased, or 
even continuing, participation in these contracts. 

The study suggests that the chief participants in the 
small business policy-making process are intra- and 
extra-governmental groups which are more motivated by 
considerations of power than those which are purely -eco- 
nomic, and that the conflict in any event is not between 
groups of various-sized business firms each seeking to 
obtain an economic advantage over the other. Because of 
the constellation of forces, it is probable that small busi- 
ness policy will not change substantially in the future, 
although the controversy concerning it will continue un- 
abated. Microfilm $3.40; Xerox $11.60. 261 pages. 


AN ANALYSIS OF THE USE OF MARKETING 
RESEARCH IN PRODUCT DEVELOPMENT 


(L. C. Card No. Mic 58-2158) 


Edmund Jerome McCarthy, Ph.D. 
University of Minnesota, 1958 


The purpose of this paper was to evaluate the accuracy 
of present new product forecasting techniques for grocery 
products. More specifically, this paper had four tasks: 


1. To analyze the advantages and disadvantages of 
available techniques. 


2. To test the hypothesis that present new product 
forecasting techniques are too crude for practical 
business management purposes. 


3. To test the hypothesis that objective-type techniques 
provide more accurate estimates than subjective- 
type techniques. 


4. To suggest improvements in new product fore- 
casting techniques. 


As one of the steps in the evaluation of the techniques, 
chi-square analysis was used to test the hypothesis that 
there is no significant difference between buyers and 
non-buyers of new grocery products on the basis of 





socio-economic characteristics. This test was necessary 
in order to determine whether there was some cauSal sys- 
tem which could be discovered by marketing research. It 

was concluded that some such system does exist, although 
no one set of characteristics is significant. 

The advantages, disadvantages and “ observed” accuracy 
of each of the techniques - executive judgment, use of 
company sales data, store audits, pre and post-market 
test surveys, and consumer diary panels - were analyzed 
using published literature and case material provided by 
cooperating food manufacturers. It was concluded that use 
of company sales records and consumer diary panels was 
not suitable for new product sales forecasting. The ob- 
served range of error for each of the other approaches 
was specified and used as a basis for the test of the two 
hypotheses. It was concluded that none of the approaches 
alone are accurate enough for practical business manage- 
ment purposes using the criterion that management needs 
forecasts which are regularly within 25 to 30 percent of 
actual sales. 

The more objective store audit approach was consid- 
ered to be more accurate than any of the approaches, 
however it was not possible to conclude that objective 
approaches were more accurate than subjective approaches 
because two of the objective approaches were considered 
unsuitable. Each approach must be considered on its own 
merits. 

Growing out of the analysis and conclusions were the 
four following recommendations: 1. Marketing research- 
ers ought to attempt to educate research users that “fast” 
research is not accurate research. 2. More of the re- 
search dollar ought to be spent on research which produces 
objective-type data. 3. Researchers ought to spend some 
of their research dollar to predict the extent of distribu- 
tion which may be obtained in the various territories. 

4. The market should be considered as a mass of hetero- 
geneous, not homogeneous, consumers and therefore con- 
sumers’ socio-economic characteristics ought to be 
cross-classified as an aid in market projection. 
Microfilm $2.00; Xerox $7.00. 147 pages. 


AN APPRAISAL OF THE USEFULNESS OF FILMS 
IN SETTING TIME STANDARDS BY THE PACE 
METHOD OF PERFORMANCE RATING 


(L. C. Card No. Mic 58-3290) 


Kenneth Albert Reed, D.B.A. 
University of Washington, 1958 


This study was designed to examine and analyze the 
controversial issues involved in the rating of worker per- 
formances, with particular emphasis upon the pace ap- 
proach to performance rating through the use of films. 
An examination of rating theory, plus an analysis of em- 
pirical data collected from a performance rating exper- 
iment using pace as the criterion for evaluation constitutes 
the core of this study. 

The performance rating experiment was established 
to determine the efficacy of using pace films to instruct 
motion and time study trainees in the rating process. 
Conclusions as to the efficacy of using films were based 
upon the results obtained from an experiment in which 
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forty students were asked to rate three simple operations. 


Two training periods, each of fourteen weeks duration, 
were established. Twenty students, ten of whom learned 
to rate performances using the pace film and ten of whom 
learned to rate without the film, took part in each train- 
ing period. 

A true rating percentage was established for each op- 
eration and the trainees’ deviations from this true per- 
centage were recorded and analyzed. Mean group errors, 
as well as systematic errors, were calculated for the 
trainee groups using the pace film and for the trainee 
groups not using the pace film. The mean errors for the 
two groups were then tested for significant differences at 
the five per cent confidence level. With one exception, it 
was determined that there was a significant difference 
between the means derived from the two groups using the 
different training procedures; thus, the film was of value 
in teaching the trainees to rate accurately. The training 
periods were then divided into two equal parts of seven 
weeks each, and the mean absolute errors for the two 
groups using the film were pooled and compared with the 
pooled mean absolute errors of the two groups not using 
the film. From this comparison it was determined that 
basically the film allowed trainees to attain accuracy in 
rating more rapidly, but did not supply them with an ac- 
curacy advantage that lasted indefinitely. 

A workability criterion for time study accuracy of 
plus or minus five per cent from the true or normal time 
was established, and the accuracy attainment of the train- 
ees was tested against this criterion. Although it was 
found that during a fourteen-week training period it was 
possible for both groups to attain this accuracy level, 
virtually all of the allowable margin of error was used in 
performance rating alone, which left little margin for 
other possible areas of error. It is quéstionable, there- 
fore, if present day time study is precise enough to fall 
within the accepted accuracy range. 

This study provides, by example, methods of research 
and analysis which can be used to evaluate other areas of 
possible error in time study. It aids in advancing the 
premise that time study as a managerial tool is not pre- 
cise enough at present to eliminate the necessity of meas- 
uring a “fair day’s work” through the subjectivity of col- 
lective bargaining and other non-objective devices. 


Microfilm $6.00; Xerox $21.40. 472 pages. 


THE INFLUENCE OF AGE ON PRODUCTIVITY: 
A CASE STUDY 


(L. C. Card No. Mic 58-3854) 


Emanuel Charles Salemi, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Israel Abramowitz 


American Society is confronted with an impressive 
social problem: That of a maturing population. This 
changing age composition has created many problems, 
yet there is a considerable amount of competent opinion 
that the significant problem is economic in nature, spe- 
cifically, income or income maintenance for older per- 
sons. The available solutions are: Social programs to 
provide income for older people, or their employment. 





The adequacy of income under present social insurance 
and related programs is seriously questioned since the 
level of income considered “adequate” has not yet been 
precisely determined. On the other hand, society has 
neglected to fully evaluate employment as a mitigating 
force in the aging problem. The major difficulty with 
which older workers have to contend is the prevailing 
social pre-conceptions about aging which are carried over 
into the employment situation. Employers offer various 
reasons for their beliefs, yet the evidence indicates their 
policy is primarily a matter of pragmatic judgment rather 
than an approach characterized by careful study. On the 
other hand, there are only a few quantitative studies pro- 
viding objective data on the work performance of older 
workers. This is particularly true in the area of produc- 
tivity. 

This paper represents an attempt to provide informa- 
tion on the relationship between age and productivity. 
Output data for one year (1955) were collected and were 
based on a sample of 757 male production workers. The 
employees were divided into six 10-year age groups. 
Using the statistical tools of analysis of variance and cor- 
relation analysis, it was concluded that: 

1. The findings of the investigation only provide neg- 
ative results with regard to age and productivity; that is, 
there is no clear-cut relationship established between the 
two factors. Although the results do not provide conclu- 
Sive answers to the question concerned, they do serve to 
emphasize the need for further investigation into the prob- 
lems of age and productivity. 

2. The relatively large variation around the mean in 
each age group virtually precludes validation of any hy- 
pothesis tested which is based on averages, since such 
variability tends to make the use of averages less mean- 
ingful, 

3. The wide distribution of individual productivity 
within each age group suggests that management, with 
respect to hiring or retiring older workers, should give 
serious thought to evaluation of the individual as such 
rather than attempt any generalizations premised on chron- 
Ological age. 

4. The curves of productivity by age and seniority are 
relatively the same. They attain a maximum at age group 
45-54 and then decline. 

Microfilm $2.00; Xerox $6.20. 127 pages. 


A MARKET STUDY OF A BATON ROUGE SUBURB 
(L. C. Card No. Mic 58-2852) 


Elizabeth Melanie Sorbet, Ph.D. 
Louisiana State University, 1958 


Supervisor: Dr. Karl D, Reyer 


The Zachary-Baker area, lying north of Baton Rouge, 
appears to afford examples of rapid urbanization. The 
Village of Baker apparently is part of the Baton Rouge 
“fringe.” : The Town of Zachary seems to be a Satellite, 
relying heavily upon Baton Rouge for employment and the 
purchasing of many goods but dominating the adjacent 
rural area for certain trading aspects. 

South of the area lie two of the newer secondary shop- 
ping areas of Baton Rouge. Major traffic arteries run 
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through the Zachary-Baker area toward these shopping 
areas and to central Baton Rouge. 

Preferences of the inhabitants of the Zachary-Baker 
area in relation to the retailing areas of Zachary and 
Baker, the central and secondary Baton Rouge buying 
areas, and buying areas in other towns for purchases of 
shopping goods, convenience goods, and major services 
were studied. Associational relations to the socio-eco- 
nomic factors of income, length of residence in the com- 
munity and the house, place of employment, level of 
occupation, race, and place of residence were analyzed. 
For shopping goods purchases, vehicle ownership was 
added. 

The effect of distance as stated in Converse’s formula 
based on Reilly’s Law of Retail Gravitation and the in- 
fluence of axial highways were tested. 


A random probability survey, using personal interviews, 


was made. 

The central Baton Rouge area was decidedly preferred 
for the purchasing of shopping goods. The retailing center 
in Zachary exerted as strong an attraction as did either of 
the nearby Baton Rouge secondary shopping areas. Baker 
and other towns pulled few respondents. There does not 
appear to be any large desertion of the old established 
buying areas. 

For convenience goods items,.Zachary exerted more 
attraction than did any other buying area. Convenience 
goods buying was more dispersed than was shopping goods 
buying. 

Major services buyers were oriented most strongly 
toward Zachary. Baker had considerable attraction for 
those services found within its corporate limits. 

It was possible to associate preferences for particular 
buying areas with each of the socio-economic factors on 
the basis of significant differences at the .95 level of con- 
fidence for each merchandise or service item tested. 

Converse’s formula did not estimate trade breaking 
points with a high degree of accuracy. Distance, however, 
appeared to have some effect in relation to convenience 
goods and major services items. Axial highways appar- 
ently did not have any pronounced effect on where respond- 
ents bought various goods. 

Respondents’ acknowledged reasons for buying could 
not well be associated with preference patterns. 

Exposure of respondents to daily newspapers and 
radio and television broadcasts appeared to have some re- 
lation to orientation toward area in the case of shopping 
goods. 

It is possible that findings of this study may be appli- 
cable to other rapidly-growing areas and that the associ- 
ations found between preferred buying areas and socio- 
economic factors may be the same for other areas. 

Microfilm $4.75; Xerox $16.00. 371 pages. 


ACCOUNTING FOR EXECUTIVE STOCK-OPTIONS 
(L. C. Card No. Mic 58-3738) 
Daniel Lincoln Sweeney, Ph.D. 
University of Michigan, 1958 


This study was undertaken in order to determine 
whether corporate grants of stock-options to executive 





employees involve signifcant amounts of corporate entity 
cost which should be disclosed in published corporate 
financial statements; and if such cost were found, to de- 
vise an accounting concept of the option transaction which 
will provide satisfactory accounting therefor in the cor- 
porate records and statements. The subject is important 
because of a 1950 change in income tax procedure for 
stock-options which has made them very desirable to ex- 
ecutives, many of whom are realizing after-tax benefit 
from stock-options which would otherwise be impossible 
under the present tax-rate structure. Hundreds of major 
United States corporations have granted executive stock- 
options since 1950, with only negligible accounting dis- 
closure of related cost appearing in published annual re- 
ports to stockholders. This lack of disclosure has resulted 
in widespread misunderstanding and misinterpretation of 
the purpose of the option transaction and its impact on the 
corporation. 

In the early chapters matecial is presented on the 
nature of the stock-option contract and the circumstances 
in which it is used. The stock-option is compared with 
other stock-acquisition privileges in order to establish 
its usefulness to the corporation and the optionee. The 
number of companies granting stock-options, the number 
of shares covered by option grants, and the contractual 
terms of all the plans registered with the Securities and 
Exchange Commission for shareholder approval from 
1940 to 1955 are classified by years and evaluated in terms 
of both the expressed and the apparent plan objectives. 
The income tax procedures applicable to both corporation 
and optionee, and the motives for their adoption, are ex- 
amined--as are court decisions dealing with tax aspects 
of optionee income or corporate cost deduction, and other 
case decisions involving the legal validity of stock-option 
grants to executives. 

Next, the various authoritative ncceuntion concepts of 
the option transaction advocated during this same period, 
and the resulting accounting disclosure in published finan- 
cial statements, are evaluated in relation to the findings 
of service cost in previous chapters. Both the concepts 
and the disclosure are demonstrated to be inadequate for 
proper presentation of the purpose or the results of the 
transaction from the corporate viewpoint. 

The final chapter develops an accounting concept based 
on a transaction which combines an agreement for exec- 
utive services with a stock subscription arrangement. The 
corporate problem is to determine: (1) the total cash value 
of the executive’s services; (2) the portion of the total 
value to be paid in cash; and (3) from those, the value of 
services to be invested under the “constructive” stock 
subscriptions contract. The procedures for accounting 
and statement disclosure under this concept are developed 
and integrated with option plan provisions which support 
the above measure of cost. 

General conclusions from the study are that: (1) there 
is significant corporate cost in the grant of executive 
stock-options, (2) this cost is not being properly reflected 
in corporate accounts and statements, (3) the absence of 
disclosure has caused widespread misinterpretation and 
distortion of the transaction, and (4) the cash-value-of- 
services concept developed here provides for a conven- 
tional accounting presentation which reflects the trans-- 
action adequately and realistically. 

Microfilm $4.70; Xerox $15.60. 365 pages. 
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THE DISTRIBUTION OF CHEMICAL FERTILIZERS 
IN INDIA: A CASE STUDY OF THE COMPATIBILITY 
OF GOVERNMENT AND PRIVATE MARKETING 
ENTERPRISE IN AN UNDERDEVELOPED ECONOMY 


(L. C. Card No. Mic 58-3380) 
Joseph Hart Walters, Jr., Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Reavis Cox 


The Problem 


The implementation of conscious social planning through 
Government participation as an entrepreneur is a charac- 
teristic feature of Indian economic development. This is 
coupled with a declaration of policy favoring a mixed sys- 
tem of public and private enterprise. Given the broad 





sanction of public policy, can coexistent public and private © 


enterprise in the field of marketing be operationally com- 
patible in an environment of Government planning and 
control? The market distribution of chemical fertilizers 
was chosen as an illustrative case study. This commod- 
ity group exhibited mixed public and private participation 
at most levels of the marketing channel. 





Methodo logy 


This study was drawn largely from primary materials 
collected in India by the author. These consisted of ques- 
tionnaires, interviews, and special compilations of data. 
The materials were analyzed within the conceptual frame- 
work of marketing “functions” or operations, including: 
(1) allocation; (2) pricing and setting of sales terms; 

(3) demand stimulation; and (4) credit extension. 





Major Findings 





Governmental control over and allocation of all the 
supplies of chemical nitrogenous fertilizers, which con- 
stitute about 85 per cent of total chemical fertilizer con- 
sumption in India, has introduced conflict. between public 
and private sectors of the economy. Such conflict has 
arisen largely from exercise of the monopolistic powers 
of Central and State Governments in the market. In many 
instances, these powers have been used to discriminate 
against private marketing agencies and private manufac- 
turers, largely in favor of cooperative societies, which 
are regarded as quasi-Government institutions. Discrim- 
ination occurred largely around operational phases of 
marketing, including: (1) choice of organizations to be 
State-appointed distributors; (2) amounts of nitrogenous 
fertilizers to be allotted to different distributive agencies; 
(3) prices, terms of sale, and division of the distributive 
margin; and (4) degree of participation in Government- 
backed programs. In the latter respect, fertilizer prod- 
ucts manufactured and distributed by private firms were 
typically ineligible for purchase by farm cultivators with 
credit extended them by Government. Superphosphate 
and fertilizer mixtures, both privately manufactured, were 
often by-passed in Government propaganda and promo- 
tional campaigns. 





Conclusions 





The private sector of the industry has continued to 
grow during the post-Independence period, despite Govern- 
mental exercise of monoply powers and Government’s 
failure to incorporate the private trade into many of its 
developmental programs. 

No distinct set of standards governs State exercise of 
its monopoly powers in relation to private agencies. State 
power appeared to have been used selectively, and was 
based primarily on the authorities’ conception of the abil- 
ity of private firms to meet social goals, most particularly 
those of increasing consumption of nitrogenous fertilizers. 
Extensive use of the State’s discriminatory powers oc- 
curred most often in areas where private facilities were 
poorly developed. The State’s powers were employed 
more judiciously in areas where private facilities were 
more well developed. 

The effectiveness of private marketing organizations 
was largely dependent on the degree to which the State 
exerted its discriminatory powers in the market. State 
action, therefore, largely determined how effective private 
marketing agencies were. Consequently, the State’s de- 
cision on how extensively it would utilize its powers is 
the major determinant of whether or not coexistent public 
and private marketing enterprise can remain compatible. 
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The knowledge that the average accountant possesses 
of his profession is almost exclusively restricted to in- 
stitutions, principles, and procedures in his own country. 
The fact that relatively little research has been done on 
the subject of foreign accounting is cause for some con- 
cern. 

The areas which were selected for comparative study 
were: (1) the legal position of the profession, (2) the codes 
of professional conduct, (3) the professional examinations, 
(4) professional education, (5) the objectives of auditing, 
and (6) audit programs for inventory and for accounts 
receivable. An evaluation of major aspects of these areas 
concludes the study. 

In England, The Companies Act of 1948 determines 
which accountants shall be qualified for appointment as 
auditors of regulated, publicly-owned companies. Mem- 
bership in a recognized accounting institution is usually 
required. In the United States, each state regulates the 
practice of public accountancy. 

In England, three methods have been adopted for ad- 
mission into the professional accounting institutes: 

(1) under articles of clerkship, (2) under the bylaws of the 
institutes, and (3) under the university scheme. In the 
United States, admission to the practice of public account- 
ancy is regulated by state law. 
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In England, under common law an auditor is held re- 
sponsible to the party who appointed him according to the 
terms of the contract. Civil liabilities result from neg- 
ligence or from the unskilled discharge of duties. Crim- 
inal liabilities of auditors arise from conduct which 
constitutes a crime. Court decisions in the United States 
reflect similar responsibilities for accountants. : 

The Preliminary Examination of the Society of Incor- 
porated Accountants tests general knowlege (history, ge- 
ography, physics, biology, and foreign language). The 
Intermediate Examination covers accounting, auditing, 
taxation, commercial knowledge, and English law. Final 
‘Examination subjects include advanced accounting, audit- 
ing and investigations, managerial and cost accounting, 
economics, taxation, and law. The uniform C.P.A. ex- 
amination in the United States consists of auditing, theory 
of accounts, accounting practice (Parts I and Il), and 
commercial law. | 

The approved degree courses for accounting programs 
of twelve English universities include the following major 
areas: accountancy, economics, and law. A typical uni- 
versity curriculum for accounting majors in the United 
States is presented in this dissertation. 

There are no published codes of professional conduct 
for accountants in England. The basic rules of profes- 
Sional conduct are found in royal charters, articles of 
association, bylaws, pronouncements of councils, officers, 
and disciplinary committees, members’ handbooks, gov- 
ernmental directives, etc. Authoritative statements in 
the United States on professional conduct come primarily 
from the professional accounting associations, govern- 
mental agencies, and state accountancy legislation. Spe- 
cific items of professional conduct analyzed in this dis- 
sertation include the following: advertising, soliciting for 
business, combining with other business practice, receipt 
and payment of commissions, replacement of one auditor 
by another, competitive bidding, independence, certifica- 
tion of estimates of future profits, confidential relations, 
fees contingent upon findings, professional titles, etc. 

The enforcement procedures of standards of professional 
conduct in England and in the United States are described. 

The study of the audit program in England with respect 


to inventory was developed according to the following plan: 


(1) auditor’s responsibility under The Companies Act of 
1948, (2) methods of valuation of inventory, (3) methods 
of verification of inventory, (4) use of the stock certif- 
icate, and (5) balance sheet presentation. An audit pro- 
gram for accounts receivable in England was presented. 
In discussing audit programs for inventory and for ac- 
counts receivable in the United States, the audit programs 
presented in four representative auditing texts were 
selected for analysis. 

Conclusions of this comparative study indicate basic 
agreement with respect to (1) interpretation of standards 
of professional conduct, (2) increasing emphasis on uni- 
versity education, and (3) concern over existing appren- 
ticeship, experience, and examination procedures. 
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NATURAL GAS FINANCING: A STUDY IN THE 
ADAPTABILITY OF LIFE INSURANCE 
INVESTMENT POLICIES : 
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During the last decade life insurance companies have 
invested a large volume of capital in the natural gas in- 
dustry. Gas producers and transmission concerns have 
often depended upon insurance funds for up to three-fourths 
of their permanent capital. Purchases of natural gas se- 
curities by life companies is accounted for by the attrac- 
tive yields on these securities together with some shortage 
in the available supply of high quality investment outlets. 
But the decisive factor permitting the flow of long-term 
institutional capital into the natural gas industry has been 
the development of flexible loan instruments with terms 
“tailored” to meet insurance company specifications for 
risk exposure. 

To protect their investments life companies have re- 
quired borrowers to obtain long-term commitments for 
supply and sale of gas. Loans are generally drawn to 
mature serially with the final maturity occurring on or 
prior to the date when firm commitments expire. Sales 
contracts contain minimum take-or-pay-for provisions 
which assure income sufficient to cover service charges 
on outstanding debt. Adequacy of the supply of gas is 
based upon the estimate of available gas supply, made by 
an independent geologist. To protect lenders against a 
downward revision of gas supply estimates at a later date, 
indentures provide for acceleration of the maturity sched- 
ule in the event that a subsequent gas supply estimate 
indicates exhaustion of supplies prior to the date of final 
maturity of the loan. 

Loans to natural gas concerns also contain sstieeaste 
restricting the freedom of borrowers in matters of finan- 
cial policy. Minimum rates of depreciation are often 
prescribed, as are limits to the amount of additional bor- 
rowings. Provisions are also common which forbid the 
payment of dividends in the event that earned surplus is 
below some specified minimum. 

The conclusion is that most life insurance loans to 
natural gas concerns represent medium grade investments. 
They are neither highly protected nor poorly secured. In 
their favor it can be said that gas supplies are sufficient, 
and that sales contracts provide a level of earnings which 
should be sufficient to service outstanding debt. But debt 
ratios have remained high, fixed charge coverage is low, 
and since gas sales contracts are subject to the Federal 
Power Commission, they cannot be considered as abso- 
lutely firm. Restrictive terms of loan indentures have 
not always proved workable. The regulatory framework 
of the industry has been subject to changes by the courts, 
and these changes have sometimes proved unfavorable to 
investors. | 

The evidence presented in this study emphasizes the 
importance of loan terms other than the rate of interest 
in explaining life insurance investment policy. The ob- 
ject of “tailored-made” terms has been to reduce the 
risk associated with.a given investment. If investor an- 
ticipations are defined as covering the entire range of 
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possible outcomes of an event (i.e., an investment), these 
tailored loan agreements serve to reduce the probability 
of unfavorable outcomes, and therefore raise investor 
anticipations with respect to security of principal and in- 
come. Thus new investment outlets are opened to insur- 
ance funds that would otherwise remain closed for loans 
drawn along more conventional lines. 

The study also focuses attention on another interesting 
aspect of life insurance investment policy: its dynamic 
character. Prior to World War II, as a matter of policy 
life companies never invested in the securities of a new 
enterprise. But since the war, on the basis of privately 
negotiated loans containing specially protective terms, 
life insurance investors have been the major source of 
capital for all new interstate gas pipelines, and for dozens 
of new gas producing enterprises as well. 
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Although Nigeria is poor and underdeveloped, the 
people desire rapid economic growth. Therefore, the 
goals of this study are a) to show the methods for peace- 
ful economic development, and b) to indicate the contribu- 
tion of the agricultural sector in the process of capital 
formation. 

The approach is theoretical and historical; the basic 
principles of economics are combined with the actual ex- 
periences of the advanced countries to suggest approaches 
to the solution of the economic problems of Nigeria. 

The first and second chapters provide the social, po- 
litical and economic settings in Nigeria. The third out- 
lines the basic requirements of economic growth and the 
fourth discusses six alternative methods of financing 
economic development. The fifth chapter shows the role 
of agriculture in the economy, and the sixth gives sug- 
gestions for agricultural development. 

Like most underdeveloped countries, the economy of 
Nigeria has the following characteristics: a) It is pre- 
dominantly agricultural, b) domestic trade is undeveloped, 
hence there is a foreign orientation to commerce, c) there 
is an acute shortage of capital; diet is poor, health pro- 
grams are inefficient, and the percentage of literacy is 
low, d) traditions and cultures often hinder economic 
progress. 

Social and economic changes are essential to economic 
growth. First, a balanced economic growth should be 
maintained; light industry should be complementary to 
primary production. Second, entrepreneurship should be 
encouraged in order to develop local markets. Third, all 
cultural lags should be adjusted. Fourth, the basic social 
overhead capital should be provided. 

There are many alternative methods for financing 
economic development. Capital formation dictates in- 
creased savings out of current production. This could be 





accomplished through voluntary savings or through tax- 
ation. It is the agricultural sector of the Nigerian econ- 
omy which does most of the capital formation now. 
Foreign investors prefer investments that serve the 
export trade to investment in domestic economic develop- 
ment, hence Nigeria should not rely too much on this 
source. Inflationary financing is inadvisable until Nigeria 


has an efficient administration capable of regulating the 


economy. The contributions of community works are lim- 
ited to local projects, they are not ideal for big programs. 
Agricultural collectivization should not be used as an al- 
ternative for agricultural taxation. The experience of 
Russia shows that collectivization could cause peasant 
revolution. 

In addition to its contribution to capital formation, ag- 
riculture will provide food, raw materials and labor for 
industries. If agriculture is to contribute its maximum 
quota, it must be developed. Hence the need for investing 
in agricultural research, extension work and irrigation. 
The cooperative movement should be encouraged, and the 
farmers should make use of their organizations. 

The communal tenure practiced in Nigeria is incom- 
patible with economic growth, hence some suggest free- 
hold tenure instead. In actuality, communalism has social 
benefits but no economic advantage; freehold system has 
economic advantages but it could create land speculation 
or create a strong landlord group. Hence the recommen- 
dation for a cooperative agriculture which combines the 
benefits of the two systems. 

The findings of the study are useful to the countries of 
Asia and Africa which share the same economic problems 
with Nigeria. 
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It is accepted that rapid economic development in under- 
developed countries is imperative for political as well as 
economic reasons, that capital formation is the key to 
economic development, and that taxation is the most ef- 
fective financial instrument of curtailing consumption and 
diverting productive resources to the government for the 
purpose of capital formation. 

In formulating the tax policy in under-developed coun- 
tries to determine which particular tax should be primarily 
relied on for additional revenue for capital formation, the 
necessity of large revenue yield must be carefully weighed 
against other desirable objectives of taxation such as in- 
centives, administrative feasibility and ease, equity and 
other effects on production and employment, in conjunc- 
tion with the over-all economic policies of the country. 

It is proposed in this study that the selective consump- 
tion taxes, in broad and flexible forms, must play an im- 
portant role in the financing of economic development of 
under-developed countries, especially Korea, because of 
their special characteristics which are conveniently fit 
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to the prevailing institutional and economic conditions that 
exist in those countries. The selective consumption taxes 
are selective both as to their coverage and their rates. 
They are levied on both goods and services and include 
customs duties on imported goods whether they are also 
produced at home or not. 

The first part of the study is primarily concerned with 
theoretical and other considerations which are widely ex- 
plored in the developed countries, while the second part 
deals mainly with the existing institutions such as the 
purchase tax in the United Kingdom, excise taxes in the 
United States, and commodity tax in Korea. 

The study of applicability of Western thought and in- 
stitutions suggests the adoption of simple and improved 
commodity tax in Korea, rather than additional income 
tax, on the grounds of large revenue yield, administrative 
advantage, regulatory influence over consumption and in- 
vestment, and unreadiness of the country for the success- 
ful application of income tax on the majority of the popu- 
lation. A commodity tax system that will suit Korea must 
be guided by institutional and economic considerations. 
The present institutional setting in Korea requires, most 
of all, that the tax must be simple and readily intelligible 
both to taxpayers and to tax officials. The economic con- 
siderations require that the system must yield a large 
amount of revenue, curtail consumption of nonessential 
goods, help balance imports and exports, and also help 
promote industrial and agricultural development. 

Following the recommendations that are based on the 
criteria suggested by the study of Western thought and 
institutions, a new commodity tax system is recommended 
that will have a fairly broad coverage with only three rates 
(20, 50, and 100 per cent of the manufacturers’ price). 
The basic foods, raw materials, and machinery and equip- 
ment will be exempt from the tax, while the nonessential 
and luxury goods will be subject to higher rates than that 
on goods of mass consumption. A broader coverage and 
a drastically reduced number of rates would minimize 
the. discrimination which is a prominent feature of the 
U.S. excise taxes. On the other hand, the three-rates 
structure would facilitate the control of the economy 
through taxation which was the most distinguished char- 
acteristic of the British purchase tax. Most of all, the 
new system will be very simple in its structure and in its 
administration as compared with the present one and it 
will also yield at least 25 per cent more revenue. 
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The taxation of the corporate form of business organ- 
ization has been frequently discussed, but rarely have 
empirical data been available. This study undertakes the 
analysis of such taxation as it applies to personal property,, 
both tangible and intangible, and to the corporation fran- 
chise. The data for the analysis were obtained from the 
personal property tax returns of state size corporations, 
that is, corporations having $500 income from productive 





investments, or $5,000 assessed value of tangible personal 
property or a total of $5,000 from the two in combination. 
Both single county and intercounty corporations, those 
operating in more than one county, were analyzed sepa- 
rately. The personal property tax returns for 1952 were 
used for this study. The Department of Taxation, through 
its Division of Research and Statistics, was the source of 
the data used. 

An analysis of taxation requires a knowledge of the 
legal framework within which the corporation must oper- 
ate. The laws governing the taxation of business in Ohio 
were traced from 1793, when Congress adopted a revenue 
measure which placed specific taxes on certain classes of 
business in order to finance the government of the Terri- 
tory Northwest of the Ohio River. From 1803 until 1846 
Ohio operated under a tax system which was specific in 
nature. Only those items of property named in the stat- 
utes were taxable. By remaining silent about other prop- 
erty exemption from taxation was granted. In 1846 with 
the adoption of the Kelley Act, the nature of the tax system 
was altered. Under this act all property was made taxable 
unless specifically exempt by law. This was a direct re- 
versal of the method used after 1803. The basic principles 
of the Ohio tax system laid down in the Kelley Act were 
incorporated in the Constitution of 1851, under which we 
still operate. Changes have been made through Constitu- 
tional and statutory means enacted since 1851. The amend- 
ment to the Constitution in 1929 permitting the classifica- 
tion of property for taxation and the resulting statute in 
1931 had the greatest influence upon business taxation. 

Analysis of the taxes paid by business corporations 
was made by classifying the corporations into industrial 
groups. The counties were grouped according to the num- 
ber of returns filed by single county corporations. Inter- 
county corporations were analyzed separately. The 
analysis proceeded by dividing the returns into two groups: 
(1) those reporting tax data, and (2) those reporting their 
Ohio business as well as tax data. The study of the first 
group was rather limited, since few bases of comparison 
other than averages could be used. The amount of business 
reported by the corporations yielded a very useful meas- 
ure of burden. This measure of burden is total taxes paid 
divided by the amount of Ohio business. When total taxes 
paid by single county corporations were divided by the 
amount of Ohio business the burden was found to be 0.31 
per cent. In other words, business corporations in Ohio 
are paying, in state and local taxes, 31 cents of each $100 
in business done. The measure of burden for intercounty 
corporations was 0.36 per cent. The average measure of 
burden for all business corporations was 0.33%. 

Several recommendations and conclusions have been 
drawn from the study. The most important conclusion is 
that Ohio is placing a very small burden on the business 
corporation. The recommendation which will be of inter- 
est to governmental authorities is the proposal to increase 
the corporation franchise tax from the present one-tenth 
of one per cent on the corporate net worth to one-fourth 
of one per cent. The minimum fee, in case this recom- 
mendation is enacted into law, should be reduced from 
$25.00 to $12.50. An alternative proposal would turn all 
the revenue from the franchise tax on intercounty cor- 
porations into the General Revenue Fund of the State and 
that from single county corporations to the municipality 
if located within a city or village or to the general fund of 
county government if the tax situs is outside of a munici- 
pality. Microfilm $5.30; Xerox $18.80. 413 pages. 
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ECONOMICS, THEORY. 


A SURVEY OF EARLY ECONOMIC THOUGHT ON 
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This study is basically a search for a framework of 
concepts and economic theory which can usefully be ap- 
plied toresource analysis. This search has led the writer 
to examine the ways in which men at different times have 
viewed themselves and their relation to the physical en- 
vironment. The ideas of the ancient Greeks, of the early 
eighteenth century economists, and of certain modern 
economists are examined. | 

Part I shows the need for the conceptual framework 
sought. In this part, the views of a selected group of mod- 
ern economists on the relationship between man and 
nature are examined and an overall conceptual framework 
for resource analysis is found to be lacking. This part is 
not a comprehensive survey of modern economic theory 
on the subject, but simply the presentation of concepts at 
successive levels of generalization. 

Part II traces the earliest Greek philosophical formu- 
lations of natural process and the orientation. of man in 
relation to nature. The Greek development of basic thought 
forms for handling relationships, the organic, the evolu- 
tionary and unlimited, and the balanced and circulatory, 
are related to various stages in the development of thought 
concerning the degree of free agency and initiative ex- 
ercised by man in dealing with nature to his own advan- 
tage. The analytical form and methodological formulations 
of Aristotle are examined in considerable detail as the 
summation of Greek thought and method in socio-economic 
analysis. In Part III, eighteenth century thought on nature 
and man is sketched to show the continuing influence of 
the ideas developed by the ancient Greeks on economic 
analysis. 

The repeated expressions of similar patterns of ab- 
stract thought in varying ways related to general economic 
and historical conditions suggests the usefulness of fur- 
ther study of nineteenth century thought in terms of the 
continuity of the basic lines originating with the ancient 
Greeks. Microfilm $2.60; Xerox $9.00. 199 pages. 
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The aim of this study is twofold: first, to determine 
the nature of the effect of a guaranteed wage on the terms 





of the labor contract and on the relative bargaining power 
of the two parties negotiating the contract; and second, to 
determine the financial soundness of the supplemental un- 
employment benefit plans signed by the United Automobile 
Workers and the automobile firms in 1955 and the extent 
to which these plans provide management with an incen- 
tive to stabilize employment. 

The effects of a guaranteed wage on the terms of the 
contract and on the bargaining power of the union and the 
firm are analyzed with the aid of indifference curves. 
This part of the study reveals that it is possible for the . 
terms of the contract to be altered in such a way when 
wages are guaranteed as to enable both the firm and the 
union to be better off than under the terms of a conven- 
tional wage contract. Contrary to a widely accepted view, 
however, the study also indicates that this is not true in 
all cases when wages are guaranteed. This portion of the 
study also shows that a union which already dominates 
collective bargaining stands to gain much more in bar- 


gaining power when wages are guaranteed than does a 


dominating firm. Again, this is contrary to the generally 
accepted position that management can gain as much in 
bargaining power when wages are guaranteed as can the 


union. 


The study of the supplemental unemployment benefit 
plans is undertaken by subjecting a representative plan of 
the automobile firms to the employment experience of the 
automobile industry in the periods 1937-41 and 1947-51. 
All provisions of the representative plan are made to con- 
form to those in the plans signed by the automobile firms, 
except that certain data are changed to be made relevant 
to the periods studied. The analysis indicates that the 
supplemental unemployment benefit plans, as now consti- 
tuted, are more than adequately financed, being able to 
meet the financial obligations of benefit payments evenin | 
periods of heavy and sustained unemployment. Unemployed 
workers receive only a small fraction of the money that is 
put into the trust fund and an even smaller fraction of the 
maximum possible company contributions. This is true 
in both periods studied. 

The study also reveals that there is little incentive in 
the plans, as now constituted, to stabilize employment. 
This is mainly due to the fact that the formula by which 
the fund position and, hence, company contributions, is 
determined is of such a nature that the company might 
actually gain by laying off workers. 

Following the analysis of the representative plan a 
study is made of the effects of liberalizing certain re- 
strictive provisions of the plan. The size of the supple- 
mental benefit is increased, the eligibility requirements 
are reduced from one year to three months, and the num- 
ber of benefits paid each worker is increased to determine 
the effects of these changes on the financial solvency of 
the plans and on the incentive to stabilize employment. 

In spite of the much more liberal payment of benefits 
resulting from these changes, the plan is still easily able 
to meet all of its financial obligations. Again unemployed 
workers receive only a small fraction of the money that 
is put into the trust fund and an even smaller fraction of 
the maximum possible company contributions. The study 
shows, however, that these changes in the plan would 
probably add considerably to the incentive to stabilize 
employment and to worker security. 
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EDUCATION, GENERAL 


RELATIONSHIP OF HIGH SCHOOL SIZE TO 
SCHOOL-COMMUNITY RELATIONS 
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Since World War II many communities have needed 
additional high schools. These communities have been 
concerned in determining what size high school would best 
provide an adequate program with minimum cost. In the 
planning for additional high schools, secondary educators 
have been asked to recommend what size high school would 
best meet the educational requirements of the youth and 
the community. 

There are many factors related to size of high school 
that could not be adequately examined in one study; there- 
fore, four co-operative studies were undertaken to deter- 
mine the relationship of high school size to curricular 
offering, guidance, staff relations, and school-community 
relations. The concern of this study was with school-com- 
munity relations. 


Procedures 





Seventeen four-year high schools in the Bay Area of 
California, whose enrollments were greater than 800, par- 
ticipated in the co-operative study. Three questionnaires, 
each of which contained items pertinent to the area of 
school-community relations, were administered to sam- 
plings of different populations within these four-year high 
schools, ranging in size from 800 to 2000 plus. The sam- 
plings included ten per cent of the parents of high school 
students, all administrative officers working within the 
school, fifty per cent of the teachers, and ten per cent of 
the students. 

The seventeen schools were divided into four catego- 
ries according to size: 800 to 1199, 1200 to 1599, 1600 to 
1999, and 2000 and above. Two types of analyses were 
made: (1) a Chi-square test was used to determine the 
significant differences in responses among the schools of 
a particular size category to each of the items in the ques- 
tionnaires; and (2) the test for significance of difference 
of percentage was used to determine if there were signifi- 
cant differences in responses among the schools of differ- 
ent size categories. : 

The data were collected and analyzed to determine if 
there were any relationships between size of high school 
and four areas related to school-community relations. 


1. Understanding by the clientele of the program and 
purposes of the school. 


2. Extent of individualized attentions given by the 
school to the clientele, and the close personal rela- 
tionship that exists between school and clientele. 
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2. 


study, shows the optimum size high school in terms of 
school-community relations to be one with an enrollment 
between 1200 and 1599 student population. 


warrant the recommendation of any one size school in 
preference to another. 





3. Participation of the clientele in school affairs. 


4, Evaluation of the school program and purposes by 
its clientele. 


Results 


Parents were slightly better informed about the pro- 
gram and purposes in the smaller schools. 


Students in the larger schools were as well informed, 
and understood the schools’ program and purposes just 
as well as the students in smaller schools. 


Administrators of various sized schools informed their 
clientele of the program and purposes of their school to 
the same degree. 


Smaller schools had a better parent-school relationship 
than did the larger schools. 


Administrators indicated a better parent-school rela- 
tionship in smaller schools than in larger schools. 


. Smaller size schools did a less adequate job of provid- 


ing for student participation in class planning and com- 
munication with parents. 


. Participation of parents in school affairs appears 


greater in the smaller size categories. 


Larger schools do at least as well as the smaller 
schools in providing student participation in school 
affairs. 


. Larger schools offer a more comprehensive program, 


but some smaller schools do as well as some of the 
larger schools in creating favorable relations of social 
experience, and participation in school activities. 


Conclusions 





The evidence, based on the scope and sample of this 


The data from this study were not conclusive enough to 
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THE ARITHMETICAL UNDERSTANDINGS 
OF ELEMENTARY SCHOOL TEACHERS 


(L. C. Card No. Mic 58-3578) 


John Ellis Bean, Ed.D. 
Stanford University, 1958 


Educators and laymen alike in recent years have be- 
come increasingly concerned about the effectiveness of 
arithmetic instruction in the public schools of America. 

It is not enough to merely calm the critics; today more 
than ever before it is imperative that all citizens attain 
mathematical literacy in order to carry the responsibili- 
ties and utilize the opportunities of effective citizenship in 
a modern technocracy. | | | 

Criticisms of. the arithmetic program in our schools 
have centered in three areas: arithmetic content, teaching 
methods, and teacher competence. Most of the research to 
date has been concerned with the first two areas; few spe- 
cific studies have been undertaken to determine the nature 
of teacher competence and its influence on teaching effec- 
tiveness. 

This study seeks to determine objectively the extent of 
teacher understandings of basic mathematical principles 
and the relationships existing between measured under- 
standings and several variables which influence teacher 
competence. 

The evaluative instrument selected was Glennon’s Test 
of Basic Mathematical Understandings. An accompanying 
questionnaire was devised to aid in interpreting test results 
and gain the additional information needed to plan appropri- 
ate remediation. 

Seven of the forty school districts in Utah were selected 
as being representative of all districts within the state. 
They were chosen primarily on the basis of district size, 
type, and location. Altogether 450 elementary classroom 
teachers were tested for the study. With a range in score 
from eighteen to seventy-eight out of eighty test items, the 
mean score for Utah teachers was 52.46, or 65.58% of all 
items answered correctly. Standard deviation for the total 
test was 12.87. | 

A positive relationship was found to exist between 
teacher pre-test self-perceptions of arithmetical compe- 
tence and each of the five areas of understanding measured 
by the test. Considering the test as a whole, the over- 
whelming majority of teachers - 71.92% - considered them- 
selves to be in the “average” category. Altogether 89.35% 
of all teachers: perceived themselves as being average or 
above average in total arithmetical understandings, and 
thus presumably under no great pressure for self-improve- 
ment. In the post-test self-perceptions, however, the 
“below average” category increased from 10.65% to 24.96% 
of the total. A chi square test showed the relationships 
indicated in both the pre-test and post-test self-perceptions 
to be significant beyond the .005 level. The test was quite 
comprehensive, and it evidently caused many teachers to 
make more realistic self-appraisals, a condition necessary 
for the success of any program of improvement. 

There is a small cumulative increase in teacher arith- 
metical understandings as they gain experience, with the 
peak reached after eleven to fifteen years of teaching. The 
extent of a teacher’s college preparation also has a direct 
bearing on her arithmetical understandings. All teachers 
scored high in the understandings of the decimal system of 
notation and the operations of integers. Intermediate grade 








teachers, however, scored considerably higher than pri- 
mary teachers in the basic understandings of fractions, 
decimals, and the rationale of computation. The large 
progressive increase in mean score in grades four to six 
also indicated the rapid cumulation of these understand- 
ings as they are taught in the higher grades, whereas the 
mean scores in the primary grades were grouped rather 
closely around the primary mean. Appropriate statictical 
analyses of the mean scores influenced by these variables 
indicated the differences to be significant beyond the 2% 
level in all cases. 

A causal relationship seems to exist between a teacher’s 
arithmetical competence and her enjoyment in teaching 
arithmetic. It appears that the way for teachers to develop 
competence and enjoyment in the teaching of arithmetic is 
to first develop an adequate personal understanding of the 
fundamental principles and concepts of arithmetic. 
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A FOLLOW UP STUDY OF STUDENTS LEAVING 
THE EVERETT WASHINGTON JUNIOR COLLEGE 
| BETWEEN 1948 AND 1953 


(L. C. Card No. Mic 58-3262) 


Rodney Kenneth Berg, Ph.D. 
University of Washington, 1958 


This study of 1869 former students of Everett Junior 
College was made for the following purposes: (1) to de- 
velop profiles of typical junior college students, (2) to 
examine their academic success in junior and senior col-- 
lege, (3) to inquire into their postjunior college activities, 
and (4) to discover their attitudes toward the junior col- 
lege. | 

The College enrolls a wide variety of students, ranging 
from the financially handicapped to the well-to-do and from 
the very able to those of rather low achievement. Three 
groups of students were shown to be particularly well 
served by the College: those who entered because of socio- 
economic reasons, those who could not meet the entrance 
requirements of the University and entered in order to 
correct these deficiencies, and finally, those who failed in 
their studies at a senior college and came to the junior 
college rather than drop their acedemic pursuits entirely. 

The first of these groups reported that low cost and 
proximity to their homes were major factors in their at- 
tendance at the College. Many of the second group found 
that they were able to make up their entrance deficiencies 
at the junior college and transfer successfully to a senior 
college. A significant number of those in the third group 
transferred into the junior college, re-established them- 
selves and then went on to satisfactory achievement ina 
senior college. | 

From the standpoint of academic success, there was 
little difference between students from the College’s serv- 
ice area who first entered the junior college and those who 
first entered senior colleges. The latter entered college 
with a slightly higher mean high school grade point average, 
but the former tended to achieve comparative academic 
success in upper division work upon transfer to the senior 
colleges. 

Forty-two per cent of the students in the study 
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transferred to senior institutions. The remaining 58 per 
cent took all thier posthigh school training at the junior 
college. Many of these completed curricula that enabled 
them to enter gainful occupations. 

Acceptance of the College in its service area was shown 
to be high. Indications were that of the Snohomish County 
youth who attended college at all, 65 to 70 per cent attended 
Everett Junior College. 

In replying to a questionnaire which was a part of the 
study, the former students indicated they were well pleased 
with their experience at the junior college. A large num- 
ber of those responding made comments of a very favora- 
ble nature. Some indicated that the College had been ben- 
eficial in job training. Those who had transferred to a 
senior college stated they had been well prepared for the 
upper division work. Some reported they believed they 
would not have attended college at all:had it not been for 
attendance at the junior college. Of the latter, many had 
gone on to earn baccalaureate and advanced degrees. 

Not all the students, however, were completely enthusi- 
astic in their attitudes toward the College. A number of 
problems were voiced, such as poor counseling (cited fre- 
quently), sub-standard facilities, difficulties in effecting _ 
transfer to a senior institution, grading standards of the 
junior college and a patronizing atmosphere which some 
described as a “glorified high school” attitude. 

Many of these situations have been corrected or im- 
proved since the students in this study were enrolled at 
the College. From the results of the study it may be con- 
cluded that the staff of the College is cognizant of and 
moving in the direction of meeting the needs of the youth 
who utilize its facilities. 
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AN EXPERIMENT TO TEST THE EFFECTS OF 
WRITING FREQUENCY AND GUIDED PRACTICE UPON 
STUDENTS’ SKILL IN WRITTEN EXPRESSION 


(L. C. Card No. Mic 58-3596) 


Earl William Buxton, Ph.D. 
Stanford University, 1958 


This investigation was designed to determine whether 
methods of instruction and frequency of writing influence 
students’ skill in written expression. The study was con- 

_ ducted with the cooperation of 257 freshmen registered in 
the University of Alberta Junior Elementary teacher-train- 
ing program in 1956-57. 

In September, 1956, all subjects who participated in the 
study were given the Cooperative English Test on Mechan- 
ics of Expression and on Effectiveness of Expression and 
also an essay test to determine students’ competence in 
recognizing and applying the principles of effective com- 
munication. Parallel forms of these tests were adminis- 
tered in March, 1957. 

Following the pre-test the subjects were divided ran- 
domly into three groups containing 86, 86, and 85 members. 
All groups followed exactly the same subject-matter pro- 
gram under the same corps of instructors; however, the 
students in Groups W and R, the “writing” and “revision” 
groups, in addition to the regular program, wrote an essay 
of approximately five hundred words each week for sixteen 





weeks. The writing topics were assigned by subject-matter 
specialists in turn, so that the two experimental groups 
wrote upon topics pertinent to their studies in English, 
science, mathematics, and other subjects in the university 
program. 

These practice essays were marked by readers assist- 
ing the instructors. On the essays of Group W, the readers 
wrote a short critical paragraph and then returned the 
essays to the students without further comment. The es- 
says of Group R were read, all errors were indicated, a 
commentary was written, papers were returned, and from 
thirty to fifty minutes of class time were devoted to dis- 
cussion and revision. 

The initial and final essay tests were scored by two 
well-trained, experienced English teachers, working in- 
dependently and using a scoring sheet divided into fifteen 
categories. The reliability of the scoring, estimated by 
correlating the assessments of the two markers, was .90. 

A statistical analysis of the initial and final scores of 
the groups showed the following results: 


1. There was no significant difference in improvement 
among the three groups on the Mechanics of Expression 
tests. 


2. Both Groups W and R (the “writing” and “revision” 
groups) showed significant improvement over Group C 
(the “control” group that did no writing in the experi- 
ment) on the Effectiveness of Expression tests. 


3. Group R showed a significant improvement over both 
Groups W and C on the essay tests. 


4, This significant improvement made by Group R on the 
essay tests was the result of very significant gains in 
the categories that assessed title, introduction, sentence 
variety, fluency, and diction. There was no significant 
gain in the categories of critical thinking, originality, 
or organization of material. 


The following appear to be valid conclusions of this 
investigation: 


1. At the maturation level of the students participating in 
this experiment, and under the conditions heretofore 
described, writing sixteen short essays without detailed 
criticism or revision does not result in a significant 
improvement of students’ skill in essay writing. 


2. Criticism and revision accompanying the writing prac- 
tice can result in improvement, but certain writing 
skills, such as sentence variety and diction, appear to 
be more easily improved than others, such as critical 
thinking. 


This investigation indicates certain implications for 
further study, particularly of the following problems: 


1. Can the degree of improvement obtained in this inves- 
tigation be achieved by students at other maturation 
levels? 


2. Can the improvement be increased by the addition, dur- 
ing the practice period, of other techniques, including 
direct teaching for critical thinking, practice in outlin- 
ing, discussion of the topic before writing, and student 
criticism of each other’s work? 
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A SURVEY OF SAFETY EDUCATION IN THE 
FIRST-CLASS SCHOOL DISTRICTS OF THE 
STATE OF WASHINGTON 


(L. C. Card No. Mic 58-3274) 


Jack Freeman Ganfield, Ed.D. 
University of Washington, 1958 


The chief purpose of this study of safety education in 
Washington State first-class school districts was to deter- 
mine current practices and make recommendations for 
improvement. 

Data for the study were obtained through two question- 
naires, one for each superintendent, and a shorter one for 
each principal. Thirty-five superintendents and 339 prin- 
cipals returned usable replies. Personal interviews and 
accident-data tabulations were also undertaken. 

Specific aspects of the study included the following: 
organization and administration; buildings and grounds; 
pupil transportation; insurance; accident reporting and 
prevention; evaluation; program planning and curriculum 
development; use of audio-visual equipment and materials 
in teaching safety; cocurricular activities; and school and 
community relationships. 

The study revealed that safety teaching was based upon 
general assertion rather than specific references in dis- 
trict statements of philosophy. In two fifths of the districts 
the program responsibility had been specifically assigned, 
usually to an assistant superintendent or director of health 
and physical education. Safety survey usage was limited to 
one district in five. Individual or group conferences to 
secure teacher cooperation in the safety program, and 
building staff meetings to provide in-service training were 
most commonly reported. In half of the districts integra- 
tion of safety education into the existing curriculum was 
indicated, but only in grade three of all districts had such 
integration been made. 

Buildings-and-grounds safety was practiced through 
surveys, drills, written emergency instructions, supervi- 
Sion, and building or health codes. Non-safety glass in 
classroom-corridor doors was more commonplace than 
was safety glass. Approximately half of all schools were 
located on sites smaller than recommended minimum size. 

Pupil transportation by school buses was highly regu- 
lated by the Office of the State Superintendent. 

District officials generally did not use accident reports 
which included all items on the Standard Pupil Accident 
Report Form. Minimum type physical examinations (heart) 
prior to pupil participation in physical education or intra- 
mural athletics were required in twenty-two districts. 
Provisions for an attending physician at interscholastic 
events of baseball, basketball, football and track existed in 
only two of thirty-five districts. 

Pupil-accident tabulations for twenty-three districts 
during 1950-56 show the Washington State rate per 100,000 
enrollment days to have been higher than the national aver- 
age. More “play area” and fewer “athletic field” accidents 
were reported in Washington schools than were reported 
nationally. Gymnasium, corridor, and classroom accidents 
were most common in buildings. During 1950-56 no dis- 
trict maintained decreasing accident rates. 

Evaluations of safety programs were made by fire and 
police departments, safety councils, parent-teacher asso- 
ciations, commerical companies, and service or character- 
building organizations. 





Safety education curriculum guides were developed in 
slightly more than half the districts, and usually the prin- 
cipal determined the scope and content of the safety in- 
structional program. In two thirds of the districts the 
safety curriculum was separated into graded areas of in- 
terest. 

Reports of audio-visual media for teaching safety most 
frequently listed school demonstrations in elementary 
schools and motion pictures in secondary schools. 

Pupil activity for promoting safety was most frequently 
centered in the assembly. Classroom safety presentations 
were most commonly made by safety patrols, homeroom 
clubs, hall patrols or safety councils. 

Group activities for promoting, financing or evaluating 
school safety by supplying literature, training aids, speak- 
ers, driver-training automobiles, money or evaluations 
gave evidence of school and community cooperation. 

District “self-evaluations” listed driver education, 
safety patrols and bicycle safety as outstanding. School 
“self-evaluations” varied in choice of outstanding activi- 
ties, among them being: safety patrols, bicycle safety and 
student councils for elementary schools; safety patrols, 
hall patrols, fire drills, and safety education in health and 
physical education classes for junior high schools; and 
safe driving problems, industrial arts activities, pedes- 
trian education and student driver’s courts for high schools. 

Washington schools have emphasized pedestrian and 
vehicle safety, thus securing favorable accident rates in 
these areas; but they have given less attention to buildings 
and grounds safety, resulting in higher rates in the latter 
areas. Microfilm $3.60; Xerox $12.20. 280 pages. 


THE ATTITUDES OF PURDUE ENGINEERING 
ALUMNI, FACULTY, AND STUDENTS TOWARD 
THE GOALS OF GENERAL EDUCATION 


(L. C. Card No. Mic 58-3156) 


John William Gillis, Ph.D. 
Purdue University, 1958 


Major Professor: Dr, Lee E, Isaacson, Associate 
Professor of Education 


Interest in general education for the engineer is not 
new. Many individual engineering educators and profes- 
sional committees have attempted to define general educa- 
tion for the engineer and state its goals. In spite of the 
great interest in this field, few attempts have been made 
to study the attitudes of engineers themselves toward the 
goads of general education. 

Four groups were studied in this investigation: 3799 
engineering alumni, 173 members of the engineering fac- 
ulty, 217 engineering seniors, and 246 engineering fresh- 
men. Each group was asked to respond to twenty-six 
possible goals of college education. Sixteen of these goals 
concerned general education, and ten concerned specialized 
education. The four groups responded, on a four-point 
continuum, to each goal in two ways: first, in terms of its 
importance for college education; and, second, in terms 
of its achievement. The alumni and seniors were asked to 
what extent they felt they had achieved these goals in col- 
lege; the faculty were asked to what extent they believed 
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their students achieved them; and the freshmen were asked 
to what extent they expected to achieve them. 

Five hypotheses were examined in the course of the 
study. The first hypothesis concerned possible differences 
among the four groups’ attitudes toward the twenty-six in- 
dividual goals. The responses for importance and achieve- 
ment were dichotomized and chi square tests were made to 
determine possible differences. Attitudes of the four groups 
with regard to importance differed significantly for twenty 
of the twenty-six goals. The four groups differed signifi- 
cantly in attitudes toward achievement of all twenty-six 
goals. 

Hypothesis two and three were concerned with relative 
positioning of the goals based on the “very important” and 
the “much and some achievement” categories. Rank-differ- 
ence correlations and coefficients of concordance revealed 
that a significant positive relationship existed among the 
rankings of the four groups’ attitudes toward the importance 
and achievement of the general and specialized goals. A 
significant positive relationship also existed between any 
single group’s rankings of attitudes toward importance and 
that same group’s rankings of attitudes toward achievement. 
Three exceptions to the last statement were noted. Al- 
though positive correlations were obtained for the rankings 
on importance and achievement of the specialized goals for 
the alumni, seniors, and freshmen, they were not signifi- 
cant at the five per cent level. 

Hypothesis four examined the possible relationship of 
five factors to attitudes toward educational goals. Only 
the alumni sample was used for testing this hypothesis. 
Again, chi square was used to evaluate possible differences 
among groups. Degree area and scholarship were not gen- 
erally related to attitudes toward educational goals. Func- 
tional job responsibility, year of graduation, and socio- 
economic background did appear to be related to attitudes 
toward educational goals. However, in the case of socio- 
economic background the relationship was not a strong one. 

_ The fifth hypothesis concerned the possibility that the 
attitudes of the alumni toward the general and specialized 
‘goals would form unidimensional scales. Scale analysis 
led to the rejection of this hypothesis. 

In addition to the results of the five hypotheses dis- 
cussed above, the data revealed many interesting relation- 
ships among the four groups regarding their attitudes to- 
ward various individual goals of general education. Many 
of these results could be of value to teachers, counselors, 
and administrators engaged in engineering education. 
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A PROGRAM FOR VOCATIONAL AGRICULTURE 
IN INDIA 


(L. C. Card No. Mic 58-2152) 
Vishwanath Jeewanrao Hudli, Ph.D. 
University of Minnesota, 1958 


Adviser: Milo J. Peterson, Ph.D. 


Purpose 


The study was made to examine the political, cultural, 
educational and agricultural conditions in India with partic- 
ular reference to agricultural education and industry in 





order to recommend a suitable national program for voca- 
tional agriculture in the light of educational principles and 
practices as found in Indian and American educational 
systems. 


Procedures 


Through library-research the author collected extensive 
data on present situations in India. Under inter-library 
loan arrangements 18 theses written by different Indian 
educators in various universities in the United States were 
obtained for the purpose of studying the educational founda- 
tions as advocated by them. The vocational agricultural 
program in the United States was objectively studied with 
regards to its principles and practices which might be 
considered in the process of *cross-fertilization of ideas.” 


Findings 


1. There is a lack of comprehensive plan for vocational 
agriculture in India and the present thesis is a pioneering 
attempt in that direction. 

2. India is drifting towards socialistic pattern of de- 
mocracy. The local village-government (Gram Panchayat) 
will be playing greater role in providing welfare services 
in the village concerned. The state reorganization done in 
1957 is based upon the predominance of a particular re- 
gional language in that area and this facilitates instruction 
in the regional language throughout the state. 

3. Nearly 85 per cent of the population belongs to Hindu | 
religion and in the improvement and development of techni- 
cal agriculture “Sacred Cow” concept and other principles 
of Hindu religion are to be considered. There is 16.3 per 
cent literacy and 70 per cent of the population depends 
upon agricultural industry. Nearly 80 per cent of the peo- 
ple live in rural areas. 

4. The Gandhian Basic Educational system is found to 
be the national pattern in primary education. There are 
few special agricultural schools. There is absence of 
teacher-education in vocational agriculture. The Rural 
Higher Institutes, numbering ten, the National Extension 
Service and its beginning phase known as the Community 
Development Projects carry out a limited young-and adult- 
farmer educational program and they are not connected 
with secondary schools. The Secondary Education Commis- 
sion of India (1953) has stressed the need for vocational 
agricultural program at the secondary school levels and 
has recommended the establishment of multipurpose sec- 
ondary schools where both genera! and vocational curricula 
can be simultaneously pursued, it has also indicated the 
need for enactment of vocational acts similar to the Smith- 
Hughes and George-Bardeen acts (U. S. A.) for extending 
financial assistance for offering vocational education, in- 
cluding vocational agriculture, in secondary schools. 





Recommendations 


On the basis of community-school philosophy and on 
the principle that education is a continuous process through- 
out one’s life-period the multipurpose schools and their 
administration might consider the following recommenda- 
tions: 


1. A four-year vocational agricultural curriculum should 
be offered in the secondary school and be considered 
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as a part of the total educational program of students 
preparing to enter into agricultural occupations. Simi- 
lar to the Future Farmers of America organization the 
Future Farmers of India Organization might be started 
under the title to be known as Bhavi Bharatiya Ryot 
Sangh (Bhabhar = F. F. I.). Two alternate emblems, as 
illustrated, might be considered. 


2. Young-and adult-farmer programs should be conducted 
under the sponsorship of the school and be considered 
as essential phases of the total vocational agricultural 
educational program in the school. 


3. Teacher-training program in vocational agriculture 

- ghould be started and professional preparation be made 
compulsory requirements in certification for teaching 
in secondary schools. 


4. Vocational agricultural education should be adminis- 
tered at the state and the central levels through respec- 
tive Agricultural Education Boards, which should be 
responsible to the respective Ministry of Education. 


5. Adequate evaluation should be carried where due weight 
must be given to student’s year-round performance, 
including experience-farming and participation in the 
Bhabhar, which should be considered as an intra-curric- 
ular activity. 
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A STUDY OF CERTAIN GENERAL EDUCATION 
VALUES OF TYPEWRITING IN THE 
JUNIOR HIGH SCHOOL 


(L. C. Card No. Mic 58-3714) 


Phyllis Agnes Caulfield Morrison, Ph.D. 
University of Michigan, 1958 


An investigation of the influences of the typewriter upon 
objectives that are consistent with those of the junior high 
school--specifically, certain aspects of general education 
such as control of the mechanics of written English, facility 
in written expression, skill in language usage, pupil motiva- 
tion, as well as proficiency in the operation of the type- 
writer. 

Experimental materials designed by the investigator 
emphasized original writings by pupils and were built 
around general business understandings and information 
adjusted to ninth grade levels of ability and experience by 
jury technique. These materials were used for one semes- 
ter in intermediate schools of Detroit, Dearborn, and Ann. 
Arbor. Comparable classes in these same schools served 
as control groups, using conventional materials and meth- 
ods. A total of 667 pupils participated in the study. 

The participants were given initial and final tests in 
facility in English composition, quality and rate, (Hudel- 
son’s Typical Composition Test), and also for language 
usage skills (Pressey’s English Tests for Grades 5 to 8). 
For typewriting achievement two 3-minute timed writings 
were given on straight copy material, unpreviewed. Addi- 
tional data were obtained from analysis of pupil writings, 
and from subjective evaluation by the participating teachers. 

Two of the participating schools (Detroit) represented 
underprivileged homes, more than 90%negro or immigrants 





from Europe or the American South. Previous experience 
indicated that from 60 to 70 percent will not finish high 
school. The other two schools are in communities socially 
and economically favored, in which almost all of the pupils 
finish high school, and 50% or more enter college. 

Findings. In typewriting (GWPM) the experimental 
groups ranged from 9 to 52 words with a mean of 26.82. 
The control groups ranged from 7 to 53 words with a mean 
of 28.33. In other tested functions, significant differences 
were found in rate of composition, in capitalization, and in 
grammar. The percentage of pupils showing gains in the 
experimental and the control groups respectively were: 
Capitalization 56.5% and 50.6%; grammar 73.3% and 66.5%; 
punctuation 41.9% and 45.0%; sentence structure 56.4% and 
55.9%; quality of composition 35.7% and 35.8%; rate of 
composition 39.5% and 26.7%. 

The judgment of the participating teachers was that the 
typewriting proficiency of pupils was equal to that of for- 
mer classes taught with conventional materials and meth- 
ods; and that the experimental innovations made for greater 
interest on the part of pupils. 

Conclusions. The investigator concluded that a longer 
experimental period than one semester is necessary to 
justify positive interpretation of results; that the experi- 
mental conditions did not adversely affect proficiency and 
that, therefore, teachers need not hesitate to introduce 
language skill objectives; the typewriter can be used ad- 
vantageously in a functional approach to thinking and writ- 
ten expression; and pupil interest and morale respond 
positively to creative exercises. 
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CRITICAL COMPETENCIES OF COUNTY SCHOOL 
CONSULTANTS IN THE IMPROVEMENT 
OF INSTRUCTION 


(L. C. Card No. Mic 58-3583) 


John Elisha Ord, Ed.D. 
Stanford University, 1958 


The major purpose of the study was to develop an oper- 
ational statement of supervisory behaviors of county school 
consultants which, from the frames-of-reference of the 
teachers and consultants, were considered to be critical 
for effective supervision in rural public schools of North- 
ern California, The problem was to analyze the opera- 
tional descriptions of “effectiveness” as perceived by the 
above reference groups and to inductively define and clarify 
the nature of the supervisory behavior which differentiated 
between competence and incompetence. It was assumed 
that any criteria for effective supervisory behavior must 
be, in part, engendered from an analysis of the operational 
descriptions of “effectiveness” as perceived by the above 
respondents. The validity of the study was based on the 
assumption that both teachers and consultants were quali- 
fied observers and competent judges in observing and 
reporting effective and ineffective actions of the consultant 
and that their perceptions were reported honestly and ac- 
curately. 

The critical incident technique, developed by John C. 
Flanagan University of Pittsburg, was chosen for the re- 
search design because of its adaptability for obtaining a 
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collection of direct observations of human behavior and 
for arranging these behaviors in such a manner that the 
critical elements become evident. 

The respondents selected to participate in the study 
were fifty elementary school teachers and fifty elementary 
school consultants selected from rural areas in counties 
located in the Northern Section of California. 

A total of 460 behaviors were reported by consultants 
and teachers and were classified under the following four 
major headings: 


I. CURRICULUM MATERIALS 

Il. METHODS AND INSTRUCTIONAL PROCEDURES 
Ill. MENTAL HEALTH AND TEACHER GROWTH 
IV. CLASSROOM ORGANIZATION 


Only slight differences existed between consultants and 
teachers in the distribution of behaviors in Areas I and IV. 
In Area II, Methods and Instructional Procedures, the con- 
sultants appeared to be much more concerned than were 
the teachers with 57.3 percent of their responses falling 
within this area. In Area II, Mental Health and Teacher 
Growth, consultants were less concerned than teachers 
since only 22.3 percent of the consultants’ reports fell 
within this area as compared with 51.1 percent of the 
teachers’ reports. 

An analysis of the categories yielded twenty-four crit- 
ical competencies; five that were critical from the teach- 
ers’ viewpoint, seven from the consultants’ viewpoint, and 
twelve from both viewpoints. 

As a means of refining the data each respondent was 
asked to complete the minnesota Teacher Attitude Inven- 
tory. The major purpose of administering the MTAI was . 
to determine if there existed a direct relationship between 
the respondent’s orientation or attitude toward children, 
as determined by the MTAI, and his perceptions of super- 
visory effectiveness. To test the statistical significance 
between responses of consultants scoring high on the MTAI 
(above the median) with consultants scoring low on the 
MTAI and teachers scoring high on the MTAI with teachers 
scoring low, the chi-square statistic with Yate’s correction 
for small samples was used. When frequencies of five or 
below were tested, the formula of Exact Probability was 
used. Differences between perceptions were considered 
“significant” at a probability level of .05 on a table of chi- 
square with one degree of freedom. 

Similar comparisons were also made of: (1) responses 
of teachers and consultants; (2) teachers with 1-3 years 
experience with those who have more than three year’s 
teaching experience; and (3) primary (K-3) and upper 
grade teachers (4-8). 

An analysis of the perceptions of consultants and teach- 
ers revealed that “significant differences” existed in only 
two critical behaviors. The study revealed that there were 
no significant differences between perceptions of teachers 
and consultants scoring high on the MTAI and teachers and 
consultants scoring low on the MTAI, between teachers 
with 1-3 years experience and those who have more than 
three years teaching experiences, or between primary and 
upper grade teachers. 

Microfilm $2.00; Xerox $6.00. 122 pages. 





METHODS AND MATERIALS FOR TEACHING 
PHOTOGRAPHY IN THE SECONDARY SCHOOLS 


(L. C. Card No. Mic 58-3819) 


Charles Mason MacDougall Rice, Ed.D. 
Oregon State College, 1958 


Major Professor: G. B, Cox 


Photography which is widely used as a practical medium 
in science, industry, communication and recreation, is at- 
taining a position of growing importance in the curriculum 
of the secondary schools, The purpose of this study is to 
make a survey of the methods and materials for teaching 
photography in the secondary schools of the United States. 

A study was made of the present practices and facilities 
used in teaching photography in the secondary schools, and 
recommendations were secured from high school photog- 
raphy teachers as to how they felt photography should be 
taught, what preparation photography teachers should have, 
and what facilities are important. 

Another study consisted of proposals made by instruc- 
tors of prospective photography teachers in teacher-educa- 
tion centers regarding the training that high school teachers 
of photography should have, how the high school classes 
should be taught, and what facilities should be used in the 
teaching. 

Questionnaires were used for gathering the data and 
usable replies were received from one hundred teachers 
in secondary schools and fifty teacher-education instruc- 
tors distributed over the entire area of the United States. 

There was general agreement by the two groups on 
matters of policy and procedure in teaching photography. 
Both groups were emphatic in their insistance that photog- 
raphy should have an important place in the curriculum of 
the secondary school. It was felt that the photography 
teacher should have training in basic photography, and 
that enthusiasm and ability to make the work fun was a 
most important asset. Ample provision for practice in 
the making of pictures was deemed more valuable than 
many lectures; and it was agreed that only a cursory 


knowledge of physics and chemistry need be included in 


elementary photography as a part of general education. 

Inadequate teaching space, dearth of equipment and 
good textbooks, and insufficient practice materials were 
listed as handicaps to teaching photography. A certain 
amount of literature in the form of sheets, brochures and 
booklets and some practical teaching aids supplied by in- 
dustry are being used to advantage. Data from both groups 
of respondents show that for instruction, Miller and Brum- 
mitt, This is Photography is the most used textbook. Most 
favored reference books are, Kodak Reference Handbooks, 
and Morgan’s Graphic-Graflex Photography. 

In some schools, the planned or incidental placing of 
photography under the jurisdiction of one department has 
hampered its free development, thereby causing undue 
emphasis on the phase of photography most favored by the 
sponsoring department. The majority of respondents from 
both groups felt that established departments in the second- 
ary schools best fitted to offer photography were science 
and industrial arts. 

Those new to photography teaching or interested in its 
improvement will find valuable help in: 1) recommended 
material for courses of study, 2) information on darkroom 
planning, facilities, and equipment, 3) teaching methods 
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and materials, 4) policies and procedures, and 5) recom- 
mendations for teacher education and improvement of in- 
struction in photography. 

There was a sobering consideration of the important 
role that photography is destined to play in the educational 
program of the days ahead, and a recognition of the need 
for more trained teachers, the pooling of information from 
the teaching field, and encouragement and aid from the 
manufacturing and distributive divisions of the photographic 
industries. Microfilm $2.25; Xerox $8.00. 172 pages. 


SOCIAL SCIENCE GENERALIZATIONS FOR USE IN 
THE SOCIAL STUDIES CURRICULUM: PRODUCING, 
EXCHANGING, DISTRIBUTING, AND CONSUMING 
FOOD, CLOTHING, SHELTER, AND OTHER 
CONSUMER GOODS AND SERVICES 


(L. C. Card No. Mic 58-3586) 


James Richard Runge, Ed.D. 
Stanford University, 1958 


Purpose of This Investigation 





This dissertation represents one of a series of studies 
concerned with the identification and classification of so- 
cial science generalizations for possible use in social 
studies programs in the schools. Division of responsibil- 
ity among ten researchers was made along the lines of ten 
basic human activities in order to provide a cross-disci- 
plinary analysis as well as to order the results for efficient 
reference to existing curriculum patterns. 

This particular study is concerned with man as he is 
involved in the activity of produci exchanging, distribut- 
ing, and consuming food, clothing, shelter, and other con- 
sumer goods and services. Generalizations were identified 
through an analysis of selected literature from the social 
science disciplines of anthropology, economics, geography, 
political science, social psychology, and sociology. These 
fields were chosen because it is from them, as well as 
from the field of history, that the social studies draw most 
heavily for curriculum content. History, per'se, was not 
included because each of the disciplines has its own histor- 
ical dimension, 








Procedure 


The procedures followed in making these studies are 
as follows: (1) selecting a bibliography of source mate- 
rials in which it could be reasonably supposed that the 
generalizations sought would exist; (2) defining the term 
generalization and establishing criteria by which a gener- 
alization may be identified; (3) establishing a procedure 
by which generalizations could be extracted and coded; 
and (4) developing a system of categorization within which 
the data could be presented for educational use. 

For the purpose of this investigation, a generalization 
was defined to be a “universally applicable statement at 
the highest level of abstraction relevant to all time or 
stated times about man in his relation to society engaging 
in produc exchanging, distributing, and consuming food, 
clothing, shelter, and other consumer goods and services.” 











| 





Criteria were established for the purpose of judging state- 
ments in a manner to be consistent with the definition. 

Intensive analysis was made of the books within the 
selected bibliography, and generalizations were recorded 
and coded. These statements were submitted to two other 
team members for validation. Statements on which there 
was unanimous agreement were retained for categorization 
and synthesis. The final study presents 541 generaliza- 
‘ions. Examples of the generalizations follow: 


“All production, whatever the end product, requires 
the use of economic resources, particularly labor.” 


“Mass production requires the mass market.” 


“The more specialization of production, the more 
interdependent an economy becomes.” 


Conclusions 





The researcher does not assume that the generaliza- 
tions presented constitute a school social studies program 
as such. But the validated and classified generalizations 
contained in this series of studies should provide a rich 
source of material upon which educators and social scien- 
tists may draw. The data presented in this dissertation 
should provide some guidance in the evaluation of present 
social studies programs and of the materials designed for 
use within these programs. This data should also provide 
a resource for many others concerned with social studies 
programs. Included are: those engaged in the develop- 
ment of new social studies programs; the teacher, who 
shoulders a responsibility for stimulating the pupil’s in- 
terest and for planning specific teaching-learning experi- 
ences; those responsible for financial policy that can facil- 
itate or inhibit educational endeavor; those who supervise 
the planning and execution of plans in the teaching of social 
studies; those who guide pre-service and in-service train- 
ing of personnel responsible for carrying out social studies 
programs; and those responsible for selection and purchase 
of materials to be used in the social studies programs. 

Microfilm $2.85; Xerox $9.80. 220 pages. 


SCIENCE IN GENERAL EDUCATION AT 
THE OKLAHOMA STATE COLLEGES 


(L. C. Card No. Mic 58-3881) 


Samuel Omer Webster, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: Frank A, Balyeat, Ph.D. 


The movement of general education at the college level 
has become sufficiently widespread to demand attention as 
one of the current educational problems. A degree pro- 
gram which requires fifty hours of credit in subjects 
classed as general education has been in effect for five 
years at the six Oklahoma State Colleges. The problem 
selected is that of an analytical and evaluative study of 
this program with emphasis upon the sciences. 

The group interviewed during the spring of 1956 in- 
cludes the presidents, deans, chairmen of science depart- 
ments, and teachers of general education science at these 
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six institutions. Questions asked of them were so devel- 


oped as to reveal information concerning principles, organ- 


ization, curriculum, methods of instruction, evaluation, the 
student, and administration. The answers, which were 
electronically recorded on tape, were considered against 
the opinions of those who have written concerning general 
education. 

A great diversity of opinion and practices is immedi- 
ately evident from the replies to the series of questions. 
If the best of these were synthesized into a composite, the 
program would indeed appear strong and its future bright. 
On the opposite side, a group antagonistic in attitude and 
ineffectual in practice is found. The prospects for ‘the 
future of the program, if left in these hands, would be most 
discouraging. 

Weaknesses revealed were extensive. The most criti- 
cal of these is the quite general lack of a philosophy favor- 
able to the movement. This is accounted for in part by the 


use of specialists in different areas of science as teachers. 


These, in many cases, are not friendly to the idea behind 
the courses. There was a great lack of integration both 
between subject areas and within areas. Instruments for 
determining whether general education makes a difference 
in the lives of the students have not been developed. This 
also qualifies as a major weakness. 


Only two things stand out as encouraging strengths. The 


first of these is that most of the top level administrative 
people are well informed and supporters of the program. 
The second is that within each school there is at least one 
strong advocate who in turn knows the principles behind 
the movement well enough to be effective in influencing his 
colleagues. 

These results lead to two conclusions. We may look to 
an improved and accepted program of general education if 
the strengths revealed dominate and grow. On the other 
hand, a rapid decline seems imminent if constructive ef- 
forts beyond those now in effect are not instituted. 

An examination of the information accumulated reveals 
that there is a need for further study in more specific 
areas such as integration and evaluation of outcomes in 
terms of the student. 

Microfilm $4.40; Xerox $14.80. 342 pages. 
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THE PERCEPTIONS OF SCHOOL SUPERINTENDENTS 
(L. C. Card No. Mic 58-3416) 


Kenneth Craig DeGood, Ph.D. 
The Ohio State University, 1958 


The hypothesis of this study was that the school admin- 
istrator’s precision in appraising certain educational val- 
ues held by his community.is related to the general effec- 
tiveness of that school administrator. A sub-hypothesis 
was that the effective administrator is less likely to be 
influenced by his own values in appraising community 
values than is the less effective administrator. 

Ten executive heads in local school districts in an Ohio 
county served as the subjects of the study. A thirty-six 





item survey instrument was distributed in each participat- 
ing school district for the purpose of identifying certain 
educational values held by various publics in each commu- 
nity. Each executive head was then asked to select from a 
large eighty-curve chart a distribution curve which he 
believed represented the feelings and beliefs on educational 
matters of each of sixteen publics in his school district. 
The sixteen publics could be classed according to eight 
dichotomies, and included white-collar workers, blue- 
collar workers; community old timers, community new- 
comers; people over age fifty, people under age fifty; par- 
ents of school children, non-parents of school children; 
people with at least a complete high school education, peo- 
ple with a lesser amount of education; members of patri- 
otic organizations; non-members of patriotic organiza- 
tions; real estate taxpayers, non-payers of real estate 
taxes; village residents and rural residents. Differences 
between each administrator’s perception of the values held 
by each public on each of the thirty-six survey items and 
the true community positions as reflected by the thirty-six 
item survey instrument were calculated. The administra- 
tors were then ranked from the most perceptive to the 
least perceptive. 

The effectiveness ranking of the ten school administra- 
tors was achieved by combining the independent rankings 
of ten jurors each of whom was a lay professional person 
whose work took him into each of the ten participating 
districts. 

The personal values of each administrator were estab- 
lished through obtaining each administrator’s reactions to 
each of the thirty-six survey items. 

Major findings follow: 

1. An association appeared to exist between an effec- 
tiveness ranking of administrators and a precision-of- 
perception ranking of the administrators. Probability 
levels rested respectively at .10, .05, and .01 for the five 
more-effective administrators compared to the five less- 
effective administrators, for the two most-effective ad- 
ministrators compared to the two least-effective adminis- 
trators, and for a rank-order correlation of effectiveness 
ranking and perception ranking when two administrators 
who failed to meet the requirements of the study were 
excluded from the data. 

2. An association appeared to exist between adminis- 
trator effectiveness and precision of perception when ap- 
plied to certain publics. The level of probability exceeded 
.01 when directing perceptions to the parents of school 
children, the citizens with at least a high school education, 
and community newcomers. The level of probability ex- 
ceeded .05 for perceptions applied to village residents, 
rural residents, community old timers, and real estate 
taxpayers. Lesser probability levels existed when admin- 
istrators attempted to perceive the values and beliefs held 
by other publics. 

3. In instances when a school administrator held a 
personal educational value contrary to a value held in his 
school community the more-effective administrator per- 
ceived the community position more accurately than the 
less-effective administrator to an extent exceeding the .02 
probability level. 

Microfilm $2.40; Xerox $8.40. 183 pages. 
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A STUDY OF THE SUCCESS OF WEST SEATTLE 
HIGH SCHOOL STUDENTS IN LANGUAGE ARTS, 
FOREIGN LANGUAGE, SOCIAL STUDIES, 
AND MUSIC AND ART 


(L. C. Card No, Mic 58-3273) 


Dean Kermit Franks, Ed.D. 
University of Washington, 1958 


Are high school differential grade predictions feasible 
with the data available from the junior high school record? 
This study sought the answer to this question by multiple 
coefficients of correlation and regression equations, and 
the conclusion was reached that useful senior high school 
differential grade predictions can be made. A group of 
studies at the University of Washington of which Mills’ is 
the most recent had developed a procedure for university 
differential grade predictions, but comparable studies for 
high school use are rare. 

The junior high school grades and test records and high 
school grades of 582 boys and 596 girls at West Seattle 
High School were compared. The r’s between the junior 
high school predictor data and the eight criteria data from 
the senior high school grades were computed for each sex. 
In addition to these 128 criterion r’s, 56 predictor variable 
intercorrelation r’s were computed. 

Multiple coefficients of correlation were computed for 
both boys and girls in language arts, foreign language, 
social studies, and music and art. The R’s obtained were: 
girls’ social studies, 8 variables, .787; girls’ language 
arts, 8 variables, .779; boys’ social studies, 8 variables, 
(77; boys’ language arts, 8 variables, .755; girls’ foreign 
language, 3 variables, .572; boys’ foreign language, 8 vari- 
ables, .566; girls’ music and art, 3 variables, .511; and 
boys’ music and art, 2 variables, .466. The multiple R’s 
were especially high in language arts and social studies 
with a range from .755 for boys’ language arts to .787 for 
girls’ social studies. 

Regression equations were developed which made pos- 
sible differential grade predictions. Junior high school 
grades and the reading comprehension test scores made 
larger contributions to high school grade predictions than 
reading vocabulary test scores and the intelligenc2 quo- 
tients. 

Junior high school mean grades were higher than senior 
high school mean grades in every department compared 
except in home economics. Girls by .13 to .64 grade points 
in junior high school and by .24 to .68 grade points in sen- 
ior high school made higher mean grades than boys. Al- 
though this study used separate regression equations for 
boys and girls, single equations with a bi-serial r for sex 
and achievement would have apparently contributed as 
much to accurate predictions in the academic subjects. 

Using three-variable regression equations in a follow- 
up study of 20 boys and 20 girls at West Seattle High School, 
predicted and achieved grades in each high school subject 
area were ranked. The rank-order coefficient of correla- 
tion between the two sets of grades was .857 in language 
arts and .824 in social studies. 

Recommendations for further study include: making of 
separate regression equations for French, German, Latin, 
and Spanish for predicting foreign language grades; making 
of separate regression equations for art, vocal music, and 
instrumental music for music and art grades; checking of 
other factors of prediction particularly with special tests; 





and doing further research on the relationship of sex to 
school marks. Microfilm $2.70; Xerox $9.40. 207 pages. 


1, Donald F, Mills, “An Iterative Selectionof Variables 
for Predicting Certain Criteria of Academic Success at 
the University of Washington” (unpublished Doctor's dis- 
sertation, University of Washington, Seattle, 1957), 162 pp. 


CASE STUDIES OF BEGINNING TRADE AND 
INDUSTRIAL INSTRUCTORS IN A VOCATIONAL 
EVENING SCHOOL 
(VOLUMES I AND II) 


(L. C. Card No. Mic 58-3568) 


John Furlong, Ph.D. 
University of Minnesota, 1957 


Adviser: William J. Micheels 


This study was designed to determine, through the use 
of a concentrated case study technique, the problems and 
accomplishments of beginning instructors teaching trade |. 
and industrial evening extension classes in a large metro- 
politan vocational school. To accomplish this, six general 
steps were followed: 


1. The literature dealing with vocational education 
teaching and supervision, studies of teacher effec- 
tiveness, case study method, interview technique, 
and observation technique was reviewed. 


2. Because of the personal nature of the data, rapport 
was established and cooperation was maintained with 
the teachers and the administrative and supervisory 
personnel who were directly concerned with the 
study. 


3. To help overcome bias which could result from the 
lack of personal experience with newly devised in- 
struments and procedures, a pilot study was con- 
ducted in another metropolitan vocational school. 


4. With the aid of an interview guide and procedure 
sheet, tape recorded interviews lasting approxi- 
mately an hour were conducted with the beginning 
instructors. 


5. Observations were made of the instructional activi- 
ties in the classrooms of the instructors under study 
and were recorded by the diary method. Relatively 
simple mechanical aids such as a watch, outline 
guides, and seating charts were used to minimize 
the subjectiveness of personal observations. Ninety 
randomly chosen observations covering a semester 
were scheduled and reported. Each observation 
period consisted of either the first or second half of 
the instruction for the evening, and from one to one 
and one-half hours of class time. The observations 
were confined primarily to three broad areas of 
teacher activity: (1) motivation, (2) development of 
understanding, and (3) student use of instruction 
within the classroom. 


6. Anonymous student reactions to the teaching were 
obtained, along with those of the observer and 
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instructor, by means of an instrument containing 
multiple choice rating items, an objective check list, 
and items requiring written comments. The rating 
forms were administered at the last meeting of each 
class. 


7. For each of the eight instructors studied, the com- 
plete data, included in the appendices, were summa- 
rized and presented under the following headings: 
(1) personal data, (2) the experiences and beliefs of 
each case as expressed in a recorded interview, (3) 
summarized observation reports for each case in- 
cluding motivation, understanding, use, general im- 
pression, and observer questions, and (4) observer 
conclusions for each case including motivation, un- 
derstanding, use, and teacher improvement sugges- 
tions. 


The following generalizations grew out of the conclu- 
sions presented for the individual instructors: 


-1. The lack of an effective planned system of instruction 
adversely affected the quality of teaching done by the 
instructors. 


2. There was little teacher planned motivation which 
could be considered as developing the students’ in- 
terest in what was to be learned, 


3. Personal relationships between the instructors and 
the school coordinators were excellent. 


4. The instructors desired a record and evaluation of 
their progress and achievement. 


2. The instructors were continually faced with the 
problem of student tardiness. 


6. There was no uniform pre-service teacher training 
received by the instructors. 


7. There was no organized process for ascertaining the 
students’ previous work experience and educational 
background and using this information as a basis for 
providing learning activities which would meet the 
needs of the students. 


8. The instructors were highly competent in the knowl- 
edge of the field they were teaching. 


The data collected seem to warrant the following con- 
clusions regarding utilization of the case study technique: 


1. Much personal information such as beliefs, relations 
with fellow teachers and school coordinators, and 
reactions to specific classroom situations is obtain- 
able. 


2. Establishment and maintenance of rapport is essential. 


3. Continuing classroom observations may be effectively 
conducted. 


4. Tape recording of interviews does not inhibit the 
interviewees. 
Microfilm $9.65; Xerox $31.40. 761 pages. 





THE ORGANIZATION OF A COUNTY SCHOOL 
DISTRICT: A CASE STUDY OF A PROCESS OF 
DISTRICT CONSOLIDATION AND ADMINISTRATIVE 
REORGANIZATION 


(L. C. Card No. Mic 58-3580) 


Raymond Guild Gray, Ed.D. 
Stanford University, 1958 


STATEMENT OF THE PROBLEM 


The purpose of this study was to develop hypotheses 
for use in future attempts to solve school district reorgan- 
ization problems from a case study of a school district 
reorganization process involving the Clark County School 
District in the State of Nevada. Two kinds of problems 
were considered: (1) problems related to the legal founda- 
tion for a reorganized district, and (2) problems related 
to the work of a board of school trustees and its adminis- 
trative staff in establishing an operational organization 
upon a legal foundation. 


PROCEDURE 


The method used to develop the hypotheses evoked in 
fulfillment of the purpose of the study involved the proc- 
esses of analysis and synthesis. The problem solving 
situations were considered in their relation to both the 
immediate conditions which evoked them and the overall 
reorganization effort of which they were a part. From 
these processes hypotheses were logically developed. 


HYPOTHESES 


The study was made with the full realization that hy- 
potheses evoked from a single case study have a limited 
value. No two school district reorganization efforts will 
be exactly alike, and it is possible for an element of 
uniqueness in one to destroy its value as a model for 
others. With this in mind, the following hypotheses were 
presented: 

1. School district reorganization can best be accom- 
plished in a time of crisis when greatly needed benefits 
can obviously be obtained by change. 

2. Recommendations for reorganization are most likely 
to be followed when they come from lay committees. 

3. Lay committees can best prepare recommendations 
for reorganization when assisted by a team of professional 
investigators and consultants. 

4. A period of transition is important to the success of 
a reorganization effort and should be provided in enabling 
legislation. 

5. It was concluded that reorganization efforts are 
frequently impeded because of the varying amount of bonded 
indebtedness of the districts to be consolidated. It was 
hypothesized that enabling legislation for school district 
reorganization should permit the original districts in a 
consolidation to keep their identity for bond retirement 
purposes when desired. | 

6. Outside consultants experienced in reorganization 
problems are useful when differences arise at the begin- 
ning of a reorganization effort. 

7. Boards of school trustees should take immediate 
action to keep on official level all meetings concerning 
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reorganization problems between board members, school 
personnel and board members and personnel. 

8. If positions of administrative responsibility, other 
than the position of principal, are maintained in the orig- 
inal districts of a consolidation, the duties assigned to such 
positions should be limited to supervision of the educational 
program, public relations, and membership on a district- 
wide advisory council to the superintendent where such a 
council is structured. 

9. Of the many problems confronting a superintendent 
and a school board during the first year of a reorganiza- 
tion effort the following were considered most important 
and should be given priority for consideration: 


a. Budget preparation. 


b. Reconciliation of the insurance programs of the 
original districts. 


Determination of the assets of the new district. 
Provision of office space. 


Determination of personnel policy. 


oF: FP 


Determination of pupil policy for transportation, 
interscholastic athletics, trips, and school zon- 
ing. 


10. In consolidations involving large or many districts 
a property appraisal firm should be employed to assist in 
determining assets for insurance and inventory purposes. 

11. An insurance agent should be chosen by the reorgan- 
ized district to assist in developing an insurance program. 

12. Personnel policy should be developed as soon as 
possible and salary schedules, working hours and work 
loads of the original districts reconciled into a common 
policy. 

13. It was concluded that customs and policy relative to 
all kinds of pupil activities develop differently in communi- 
ties. It was hypothesized that a common policy should be 
developed immediately in all areas where public accept- 
ance is possible. 

14, It was concluded that the school boards of many 
newly reorganized school districts soon find it necessary 
to engage in a building program. It was hypothesized that 
where the building program is extensive a team of investi- 
gators and consultants should be employed to make popula- 
tion projections, suggest school site locations, prepare edu- 
cational specifications, and assist with bonding problems, 

Microfilm $3.40; Xerox $11.60. 261 pages. 


THE EFFECT OF THREE TEACHING METHODS ON 
ACHIEVEMENT IN A SENIOR HIGH SCHOOL 
PHYSICS COURSE 


(L. C. Card No. Mic 58-3871) 
George Wendell Hubbard, Ed.D. 
The University of Oklahoma, 1958 
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This study was designed to investigate three methods 
of teaching senior high school physics in an attempt to 
determine the extent to which each method affected the 





academic achievement of the students. One teaching 
method group was taught by television only, one teaching 
method group was taught by television supplemented by a 
physics teacher, and the other teaching method group was 
taught by the same physics teacher utilizing conventional 
classroom techniques and procedures. 

The following null hypotheses were established: (1) 
there is no significant difference in the learning of physics 
facts and principles by high school sutdents who are taught 
high school physics by the conventional teaching method, 
by television teaching supplemented by a physics teacher, 
or by television alone; (2) there is no significant difference 
in learning of physics facts and principles by high school 
students that is assignable to the interaction between levels 
of scholastic ability and these teaching methods. 

In order to obtain data for this study, 63 students at 
Harding High School in Oklahoma City, Oklahoma, were 
divided into the three teaching method groups. The three 
groups were matched on raw scores obtained from the 
American Council on Education Psychological Examination, 
High School Edition. | 

The criterion measureuused in this study was the dif- 
ference between the raw scores made on a pretest, the 
Cooperative Physics Test for College Students, Form F, 
and a posttest, the Cooperative Physics Test for College 
Students, Form C. 

The primary statistical treatment employed in this 
study was an analysis of variance. The following findings 
were based upon the statistical treatment of the data ob- 
tained from the difference between the pretest and posttest 
raw scores: 

1. It was concluded that no statistically significant 
differences in the means could be traced to the individual 
teaching methods. 

2. It was concluded that there were no statistically 
significant differences between teaching methods and sub- 
jects. If real differences did exist, the statistical analysis 
failed to show them. 

3. It was concluded that no teaching method worked 
better for any one scholastic ability level than it did for 
any other one, as measured by the means of the difference 
between the pretest raw scores and the posttest rawscores. 
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The freshman testing program of Southeastern State 
College includes a college aptitude test, the Otis Self- 
Administering Tests of Mental Ability (OT); an English 
achievement test, Mechanics of Expression (ME); a read- 
ing achievement test, Reading Comprehension (RE); a 
mathematics achievement test, California Mathematics 
Test (MA); an interest inventory, the Kuder Preference 
Record; and a personality inventory, The Bell Adjustment 
Inventory. 
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The purposes of this study were: 

1. To determine the value of the results of the aptitude 
and achievement tests in predicting students’ grade point 
averages for the freshman year. 

2. To elicit and evaluate information from members of 
the faculty concerning the use of these results and recom- 
mendations for the improvement of the program. 

Data were obtained for 235 first-semester freshmen for 
1952-1953, 276 first-semester freshmen for 1953-1954, and 
a random sample of 50 first-semester freshmen for 1956- 
1957. The data included the raw scores on the OT (X,), 
ME (X,), MA (X,), and RE (X,) tests; and the students’ 
grade point averages for the freshman year (X,). 

Data on the use of test results and suggestions for im- 
proving and strengthening the freshman testing program 
were obtained from fifty-six questionnaires returned by 
members of the faculty. | 

The principal findings were: 

1. Using data on 511 first-semester freshmen for the 
academic years 1952-1953 and 1953-1954 a multiple coef- 
ficient of correlation of .625 with a standard error of .027 
was determined. The multiple regression equation in raw 
score form was found to be X, = .0267X, + .0172X4 + 
.00403X, - .172, where X, is the predicted grade point 
average for the freshman year. The standard error of 
prediction was found to be .554. 

2. The regression equation predicts the grade point 
averages for the random sample of 50 first-semester 
freshmen for the academic year 1956-1957 within the 
range of accuracy prophesied. The probability is approx- 
imately .85 that on repeated samples the differences be- 
tween the actual and predicted grade point averages would 
approximate a normal distribution. 

3. The more practical equation X, = (3X2+ 2X,4+ 
1/2X; - 55)/100 predicts the grade point average a student 
will make for the freshman year with a probable error of 
one-half of a grade point. 

4. Approximately 70 per cent of the members of the 
faculty are presently using the freshman test results as 
an aid in advising or teaching and consider the information 
helpful. 

_ 9%. A majority of the faculty members indicated that the 
program is adequate in coverage; however, a significant 
minority--22 per cent--expressed the opinion that addi- 
tional areas should be tested. 

6. Only 9 per cent of the faculty members responded 
that they have no information concerning the program, but 
an additional 28 per cent responded that supplementary 
information concerning the program should be provided. 
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Professors have served as consultants since the insti- 
tutionalization of higher education in Hellenic Greece. 
Since that time government, churches, schools, and busi- 
ness organizations have utilized their expert advice. This 





“service function” of professors as consultants, however, 
increasingly conflicts with their functions as teachers and 
researchers, and colleges and universities are experi- 
menting with methods to interrelate these three profes- 
sorial activities. One such method is the development 
within higher education institutions of bureaus that either 
engage in research or service activities or aid faculty 
members in their own research and service. This disser- 
tation studies 19 such units which ten American colleges 
and universities have established in their departments of 
education to perform these functions. From its findings 
the Faculty of the Stanford University School of Education 
hopes to gain information which will help it better to or- 
ganize its consultation and research activities. 

The Introduction traces the history of professorial con- 
sultation from Greece, through service to medieval kings 
and popes, to current consultation for government, indus- 
try, and education. The body of the dissertation analyzes 
the service and research units of ten schools of education: 
those of the University of Chicago, Harvard University, 
the University of Illinois, Indiana University, Michigan 
State University, the University of Minnesota, New York 
University, Ohio State University, George Peabody College 
for Teachers, and Teachers College, Columbia University. 
The writer reviews the history both of the institution and 
of each unit and describes the units by a classification 
device of seven items: their structuring, functions, pur- 
poses, personnel, clients, patrons and financing, and con- 
trols. 

The two concluding chapters compare the 19 organiza- 
tions in terms of these seven categories. As might be 
expected, much diversity exists among the bureaus in 
terms of their structuring and functioning and of their per- 
sonnel and clientele. But two basic functional characteris- 
tics seem clear: concerning the type of activity these units 
perform, five of the 19 clearly devote their entire activi- 
ties to service functions: consultation, field surveys, and 
numerous miscellaneous services. Another seven devote 
most of their activities to service but engage in some 
research as well. The remaining seven primarily conduct 
research and only incidentally undertake service activities. 
These three functional types are compared with each other; 
and differences in structuring, personnel, clients, and 
patrons are noted. Other differences are indicated between 
those bureaus that undertake these service and research 
functions themselves as opposed to those which simply . 
facilitate faculty work in consultation and research. 

It appears from this study that service and research 
functions tend to separate into two independent structures 
and that if one structure performs both functions a tendency 
exists to neglect research in favor of service. Further, a 
tendency seems evident to perform applied research and 
not basic research unless the latter is isolated in a sepa- 
rate unit. Because of these propensities and because dif- 
ferent types of bureau serve faculty, students, and educa- 
tional organizations differently, the writer recommends 
that a school of education which considers establishing 
service or research units should first determine whom 
they want the unit primarily to serve and then organize it 
to carry out this basic purpose. 

The study concludes with recommended questions for 
the consideration of the Stanford University School of Ed- 
ucation Faculty and with recommendations about method- 
ology to future investigators of service and research units 
and of professorial consultation generally. 
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A STUDY OF SUCCESSFUL SUPERINTENDENTS 
AND THEIR LEADERSHIP ABILITY 


(L. C. Card No. Mic 58-3582) 


Glendon Perrin Nimnicht, Ed.D. 
Stanford University, 1958 


This is primarily a study of the behavioral characteris- 
tics of successful school administrators, but the consider- 
ation of leadership ability is an important aspect of the 
study. A successful administrator is defined as one who 
has been in his present position of superintendent of a 
district with a minimum enrollment of 2,500 children for 
at least four years. 

A leader is defined as an individual who is moving in a 
particular direction and who succeeds in inducing others 
to follow him. The three factors in the leadership phenom- 
enon are the leader, the situation, and the followers. An- 
other dimension of leadership is the way in which the 
leader attempts to move the group in the desired direction. 


The major hypotheses are: 


1. In a group of successful school administrators, 
members exhibit varying degrees of leadership and 
different kinds of leadership. The difference in pat- 
terns of leadership will make distinctions within the 
group as to the more effective and the less effective 
leaders. 


2. Those school superintendents who are the most 
effective as leaders will have behavioral characteris- 
tics that distinguish them from the general population 
and from the superintendents who exhibit less leader- 
ship ability. 


METHODOLOGY 


Twenty-three superintendents were interviewed and 
given three psychological tests, the Edwards Personal 
Preference Inventory, Study of Values by Allport, Vernon, 
and Lindzey, and the California F. Scale. From four to 
six of each superintendent’s subordinates were interviewed 
to determine (1) the extent of association and identification 
by subordinates of the superintendent’s accomplishments, 
and (2) the superintendent’s style of leadership according 
to the consideration and initiating structures. 

Twelve college professors from four institutions were 
asked to arrange the names of the superintendents in a 
rank order according to the superintendents’ leadership 
abilities. The scores on the initiating and consideration 
structures, on accomplishments, and the combined score 
on initiating and consideration were arranged in rank or- 
ders, and correlated with each other and the rank order by 
college professors to determine the extent of agreement 
among the measures of leadership ability. 

It was possible to divide the superintendents into a high 
and low group according to their leadership ability. 











RESULTS 


The superintendents’ mean scores on the Edwards 
Personal Preference Inventory were significantly higher 
than the normative group on the personality variables of 
deference, order, and interception and significantly lower 
on exhibition, autonomy, heterosexuality, and aggression. 





They were significantly higher on the religious value type 
than the normative group as measured by the Study of 
Values. 











When the superintendents were divided into high and 
low groups on each measure of leadership ability, the high 
group was significantly higher on need for change and sig- 
nificantly lower on need for abasement than the low group. 

The mean California F scale score for the superintend- 
ents who were rated high on both consideration and initia- 
tion was markedly lower than the mean for the total group. 
The mean F scale score for the superintendents who were 
rated high on initiating but low on consideration was mark- 
edly higher than the mean for the total group. 


CONCLUSIONS 


1. It is possible to distinguish between superintendents 
according to their leadership ability. 

2. Superintendents in this study differ significantly 
from the normative group on certain personality variables. 

3. The most effective leaders in the group differ sig- 
nificantly on two personality variables from the least effec- 
tive leaders. These differences are obscured when the 
criterion for leadership is the occupancy of a leadership 
position. 

4, When the situational variables of position and organ- 
ization are controlled, it is possible to make some general- 
izations on the behavior of effective leaders. The degree 
to which one can generalize was not determined by this 
study. Microfilm $2.00; Xerox $6.80. 142 pages. 
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The Problem 


The problem considered in this study is: What changes 
occurred from 1904 to 1950 in conceptions involved in 
superintendent-board relationships, as reflected in general 
administration textbooks (published in the United States) 
from the first systematic textbook on the management of 
city schools (published in 1904) to the beginning of the 
C.P.E.A.* studies in 1950? 

As used here, “conception” refers to an idea, thought 
or opinion that serves to describe, structure, and interpret 
local superintendent-board relationships. Two types of 
conceptions dealt with are principles and supporting rea- 
sons. 


Purposes 


The purposes of the study are: (1) To identify concep- 
tions which from 1904 to 1950 identified, described, or 
hypothecated relationships of the superintendent of schools 
and the board of education to one another; (2) To reveal 
changes which occurred in these conceptions during that 
period; (3) To reveal evidences of stability of conceptions 
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of general public school administration; and (4) To reveal 
inconsistencies or ambiguities in statements of principles 
and/or in statements of supporting reasons. 

In fulfilling the purposes of the study, the researcher 
hoped that knowledge contributed might be used by school 
administrators and board members in defining their re- 
spective roles, and that the study might encourage the 
‘development of new, more comprehensive, and interrelated 
structures or patterns of school administration. 


Procedure 


Procedure for the Appraisal of Content 

The procedure employed for gathering and categorizing 
data was based on a “Workbook System” developed by W. 
H. Cowley, Professor of Higher Education at Stanford 
University. 











Development of Conceptions 

After reading the textbooks, an attempt was made to 
trace the development of conceptions. This was done by 
comparing the principles identified and listed at the top of 
separate workbook sheets. Reasons listed under each 
principle were also compared. 

Through use of the procedure just described, the re- 
searcher was able to reveal ambiguous and inconsistent 
reasons given in support of certain principles, and ambi- 
guities and inconsistencies in the statement of principles. 
It was also possible to point to indications of stability, 
modification, and change in conceptions from 1904 to 1950. 








More Important Findings 


Identification 
Four hundred and fifty-nine principles were identified. 





Change 

Change in operating principles and supporting reasons, 
generally, represented modifications of, rather than radi- 
cal departures from, previous conceptions. Several of the 
changes noted in principles had to do with distinguishing 
between administrative and legislative functions, applying 
principles of corporate organization, and educating mem- 
bers of the board of education. 





Stability 

In Appendix Four of the dissertation is a list which 
contains “Conceptions Spanning Twenty-five Years and 
Found in Three or More of the Textbooks Used in This 
Study.” 


Ambiguities 

Statements purported to be guides to administrative 
action were found to be ambiguous because of the possibil- 
ity of applying different definitions to words such as “re- 
sponsibility” and “efficiency.” Barren principles without 
reasons answering the question, “Why?” were also am- 
biguous. 


Inconsistencies 
Two examples of inconsistent statements are: 





1. The superintendent 
should obey public 
opinion. 


1. The superintendent 
should obey the board 
at all times. 


2. The superintendent is 
a community leader. 


2. The superintendent is 
a community servant. 


Other Findings 








Two other contributions of this study are: (1) Sugges- 
tions for improving textbooks on school administration 
and (2) A thirty-eight-page chart which shows the pages 
on which principles of school administration are located 
in each of the nineteen textbooks. 
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One of the most important aspects of maintaining a 
good educational program is the responsibility the local 
community has in providing adequate school physical facil- 
ities. It has, therefore, become highly desirable and per- 
haps necessary to create public agencies which render to 
the schools expert consultant service concerning their 


building planning. One such agency is the Bureau of Edu- 


cational Research and Service at The Ohio State University, 
Columbus, Ohio. 

During the ten years from January 1, 1946, through 
December 31, 1955, the Bureau of Educational Research 
and Service completed one hundred and forty-three school 
surveys dealing exclusively or in part with school building 
needs. 

Thus far, the Bureau has made no organized attempt to 
determine to what extent the recommendations regarding 
school plants have been carried out in the various surveyed 
districts or to evaluate the quality of the recommendations 
made by Bureau staff members. It is therefore the pu.’- 
pose of this study (1) to determine the extent to which the 
recommendations made by the survey staff have been fol- 
lowed or implemented, (2) to obtain information which will 
be helpful to boards of education and administrators in 
seeking advice and guidance from survey agencies, (3) to 
obtain information which will be helpful to survey agencies 
in improving the quality of their services to schools, (4) to 
obtain information which will assist departments of educa- 
tion in institutions of higher learning in evaluating, chang- 
ing, or improving certain courses and course requirements 
for prospective administrators, (5) to evaluate the general 
effectiveness of the school building surveys as they have 
been conducted by the Bureau of Educational Research and 
Service for the past decade, (6) to evaluate the quality of 
the specific recommendations made by the survey staff, 
and (7) on the basis of the foregoing, to make recommen- 
dations for improving the school survey services offered 
by the Bureau of Educational Research and Service at The 
Ohio State University. 

Data were secured for this study by a twofold method: 
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the inquiry, or questionnaire, and the personal interview. 
The first of two questionnaires was developed and sent to 
the present superintendents of the surveyed school dis- 
tricts during the designated ten-year period. This ques- 
tionnaire was concerned with the extent to which the school 
plant recommendations had been followed and with an eval- 
uation of the quality of these recommendations. The sec- 
ond questionnaire was sent to board of education members, 
members of citizens committees, former superintendents 
of the surveyed school districts, and others who had been 
associated with the survey made in their school districts. 
This inquiry was concerned with a general evaluation of 
the methods, procedures, and results of each particular 
survey. Additional data for this study were gathered by 
means of personal interviews with local authorities asso- 
ciated with each survey in six selected school districts in 
Ohio. 

The results of this study show that of the 2,920 school 
plant recommendations made by the Bureau of Educational 
Research and Service during the ten years covered in this 
study, 1,386, or nearly one-half, have been completely 
carried out. To supplement this, another 596 school plant 
recommendations have been partially carried out. 

The two most common reasons for not having followed 
survey recommendations were the lack of funds and the 
fact that many changing local conditions invalidated enroll- 
ment predictions. 

Of the 2,920 school plant recommendations made by the 
Bureau during the decade covered in this study, 1,952, or 
two-thirds, were rated as good by the present superintend- 
ents of the 143 surveyed school districts. 

Data gathered by means of the personal interview in 
six selected Ohio School Districts where surveys had been 
completed by the Bureau showed that (1) school plant sur- 
veys help to interpret school building and site needs to the 
citizens, (2) surveys are of value in helping to pass bond 
issues, and (3) surveys have been of value in providing 
more adequate school facilities for boys and girls. 
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Purposes 


(1) To prepare suggesteons for the development of an 
adult-farmer education program for the Philippines de- 
signed to increase the proficiency of Filipino farmers; 

(2) To prepare suggestions for the pre-service and in- 
service training of Filipino agriculture teachers designed 
to provide qualified instructors of adult farmers; and 





(3) To formulate proposals relative to the administra- 
tion and supervision of an adult-farmer education program 
in the Philippines. 


Procedures 


With the use of the most recent available publications 
and documents relevant to the problem, an extensive re- 
view of the various situations currently obtaining in the 
Philippines pertinent to this study was made. An intensive 
investigation of the adult-farmer education program in the 
United States was undertaken with the use of available 
literature. Particular focus was directed at the practices 


_ of reportedly successful teachers in the organizing, con- 


ducting, and evaluating of adult-farmer classes. 


Findings 

Since 1907 the agricultural education program in the 
Philippines has developed extensively on the elementary, 
secondary, and college levels. However, a tremendous 
technological lag still hampers the efforts to enhance the 
development of Philippine agriculture. This situation is 
reflected in the widespread low average yields of crops 
and the recurrent shortages in staple foods. 

Although the Filipino farmer is now in a position to 
partake of numerous advantages not available to him only 
five years ago, there are still a number of serious deter- 
rents residing within both the environment and the farmer 
himself which influence agricultural development adversely. 
The environment of the Filipino farmer has, however, im- 
proved much during the last five years as a result of a 
progressively successful community development program. 


Recommendations 


On the basis of the findings, the following recommenda- 
tions have been offered: 

(1) A reorientation of the philosophy, objectives, and 
guiding principles of the agricultural education program in 
the Philippines with a view of giving a heavy emphasis to 
the vocational agriculture education of adult farmers; 

(2) Institution of adult-farmer instruction in all farm- 
ing communities as an integral part of the community 
school’s educational program; 

(3) A continuous in-service training of agriculture 
teachers towards effective adult-farmer instruction as a 
joint cooperative undertaking of the Bureau of Public 
Schools and the agricultural colleges engaged in the train- 
ing of agriculture teachers; 

(4) The use of an advisory council built around the 
Barrio Council in the organizing, conducting and evaluation 
of agricultural instruction in the community; 

(5) The use of the farm management approach in the 
teaching of adult farmers; and : 

(6) Recognition of the need for utilizing evaluation as 
a continuous process from the planning stage through the 
last phase of adult-farmer instruction and as a process 
jointly participated in by the learners, the advisory coun- 
cil, the teacher, and other interested community groups. 
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Norejane Johnston Hendrickson, Ph.D 
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In this study, the writer was concerned with the roles 
of Ohio’s public elementary schools and tax-supported 
teacher training institutions in parent education. There 
were two approaches to the problem. One was the histor- 
ical study of the parent education movement with special 
reference to Ohio. The other was a questionnaire study 
of the practices of the two types of educational agencies, 
both the actual practices and the desirable practices as 
adjudged by competent judges in each agency. 

In the historical study it was found that throughout the 
history of the parent education movement lay people through 
their organizations have demonstrated to educational insti- 
tutions a need for help in the field of parent education, The 
educational institutions have usually responded to specific 
requests made of them by lay organizations seeking pro- 
fessional assistance. In most states, including Ohio, the 
educational agencies have not initiated any comprehensive 
plans of their own for improving parent education. 

In the questionnaire study, two questionnaires were 
devised. One of these was planned for the public elemen- 
tary schools and the other for the tax-supported colleges 
and universities. Each questionnaire had two forms, Form 
I, Practice; and Form I, Opinion. The public elementary 
school Form I, Practice questionnaire was sent to three 
hundred principals. Returns were received from one hun- 
dred and eighty-three principals, or 61 per cent of the 
sample. The college and university Form I, Practice 
questionnaire was sent to the deans of the Colleges of Ed- 
ucation at the nine tax-supported higher education institu- 
tions. A questionnaire was returned from each of these 
institutions. There were sixteen public school judges and 
twelve college and university judges. 

The data from the questionnaire study showed that the 
pbulic elementary schools and the tax-supported higher 
education institutions had some parent education leader- 
ship functions which were appropriate for either or both 
agencies to perform. The data also pointed out that each 
type of educational institution had some specific leadership 
functions appropriate for it. | 

The Parent-Teacher Association unit was recognized 
by the majority of the principals as the school’s official 
lay organization, yet there was little indication that the 
schools served in an advisory capacity to the Parent- 
Teacher Association. 

The majority of the public elementary schools and the 
higher education institutions depended upon their regular 
staffs to carry on parent education work. Few of these 
agencies had professional parent educators on their staffs 
who were responsible for giving parent education leader- 
ship in the communities. 

The judges from both agencies accepted more leader- 
ship functions as desirable practices for their agencies 
than the educational institutions practiced. In general, the 
colleges and universities offered a greater number of 
services in parent education than the public elementary 
schools did. These services were incidental. They were 


not offered as a result of an extensive, consciously planned, — 





program approach to parent education. The leadership 
functions practiced did not necessarily represent the best 
use of the agency’s special competencies. 

Based on the results of the historical study, the ques- 
tionnaire study, and the fact that the Ohio State Department 
of Education did not have special personnel for parent edu- 
cation, it was concluded that the two types of tax-supported 
educational institutions were not accepting a major respon- 
sibility for parent education. 
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This study is concerned with the Local Public Inter- 
group Relations Agency (L.P.A.), a new structure of local 
government officially and especially created in certain 
cities to reduce conflict and tensions, and promote amica- 
ble relations among the various racial, ethnic, cultural, 
and other groups living within these cities. The period 
covered is from the L.P.A.’s first manifestation, in 1943, 
to the year 1956. 

The approach to the problem is two-fold: (1) case 
histories of the background and early development of the 
two agencies which were first created, and which continue 
in operation at the present time--the City of Chicago Com- 
mission on Human Relations, and the City of Detroit Com- 
mission on Community Relations; and (2) a survey of the 


formation, organizational development, operational prac- 


tices, and evolving function of the 26 Local Public Inter- 
group Relations Agencies extant in the nation during July 
of 1956. The case history aspect of the research is based 
on field observations, interviews, and published and un- 
published materials; the survey aspect is based on the 
responses to a questionnaire mailed to the 26 agencies 
comprising the universe of agencies meeting the criteria 
for L.P.A. designation. Responses were received from 
22 agencies, a return of approximately 85 percent. 

Criteria for L.P.A. designation in this study are: that 
the agency was officially authorized by local government; 
and, that the agency is financed by allocation from public 
funds. 

The data indicated that the L.P.A.’s may be organized 
into three functional types: Type I, Community Relations 


- agencies; Type I, Fair Employment Practice agencies; 


and Type III, agencies combining the functions of Types I 
and I. 

Findings and observations include: a) L.P.A.’s are 
generally found in urban areas with large concentrations 
of non-white population, and/or which experienced sub- 
stantial percentages of increase in non-white population 
between 1940 and 1950; b) in general, the agencies are 
based in ordinance; c) 11 of 23 agencies on which data 
were available operate with one staff member, and 17 of 
the 23 operate with two or fewer professional staff. 

Some additional findings and observations were: a) agen- 
cies have the need to-direct energies both externally, for 
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support, acceptance, and budget, as well as internally, for 
developing skills, tools, and methods for effectuating their 
purposes; b). agencies move through stages of develop- 
ment-- from meeting crises, to community education and 
intra-government cooperation for the purpose of prevent- 
ing crises, to participating in planning toward the end of 
developing structure for positive intergroup relations; 

c) despite enforcement as a function in some agencies, the 
major task is not enforcement but education; d) in view of 
the large number of one-man agencies, the functions and 
roles, as stated, may be beyond staff service. 

Among the conclusions of the study were the following: 
(1) the L.P.A. may be considered as a type of agency; 

(2) the L.P.A. as a type of agency may be considered as 
a social movement; (3) the individual L.P.A., in its dual 
identification as an example of a type of agency, and as a 
social movement, may be viewed as both a cause and a 
function; (4) the L.P.A., as a type of agency, is moving 
from cause toward function; (5) the role of the L.P.A., as 
it is emerging, is in the direction of facilitating citizen 
participation. 

Implications for adult education suggested in the study 
are: a) the adult education curriculum would seem to be a 
fruitful source for recruitment of personnel to function in 
L.P.A.’s; b) knowledge of the dynamics of agencies func- 
tioning in areas of controversy in terms of community 
value consensus would seem to be a necessary part of the 
community adult educator’s background; c) because of its 
commitment to citizen participation in community develop- 
ment, adult education would seem to be concerned with the 
process of institutionalization of movements for social 
reform and social change. 

Microfilm $2.65; Xerox $9.20. 204 pages. 


THE DEVELOPMENT OF ADULT EDUCATION 
IN BRITISH COLUMBIA 


(L. C. Card No. Mic 58-3828) 
Bertram Edwards Wales, Ed.D. 
Oregon State College, 1958 


Major Professor: Franklin R, Zeran 


The study records how Public School adult educational 
programs have developed in British Columbia and describes 
the present status of the programs offered by public school 
boards. 

Much of the early adult education in British Columbia 
took place through Farmers’ Institutes and Women’s Insti- 
tutes; these were first organized in 1897. Formal adult 
educational programs were first organized in 1909 when 
the Vancouver School Board offered night school classes 
in 10 different subjects. At that time there was no univer- 
sity in the province, and the Department of Education took 
the initiative in encouraging school boards to conduct pro- 
grams for adults in their communities. 

In 1910 the School Act was amended to legalize night 
schools as part of school board operations, and in 1914, a 
provincial Organizer of Technical education was appointed. 
He stimulated the development of night schools throughout 
the province, and the Department has continued to encour- 
age programs for adults since that time and to recognize 





them as the rightful responsibility of the local school 
boards. 

Fundamentally, education in Canada is a provincial 
matter. The initiative rests to a great extent in the local 
community and the provincial department of Education 
provides a measure of financial support. In British Colum- 
bia this support has included assistance since 1910 towards 
approved programs for adults conducted by local school 
boards. Grants based on salaries are paid towards the 
cost of operations. For vocational classes, supplementary 
grants are paid on the basis of the Dominion-Provincial 
agreements in aid of vocational education, and special 
grants are also provided for classes in English for New 
Canadians and in citizenship. Encouraged by the provin- 
cial department, more than 80% of the school districts in 
British Columbia offer regular night school programs 
during the winter months. There are many agencies ac- 
tive in adult education, but the public schools provide the 
most extensively organized program in the province. 

Today’s program reflects the influence of three distinct 
periods of growth. First programs were intended to pro- 
vide grounding in basic English education. They went 
beyond this, however, and provided courses in homemaking 
and in vocational skills to meet the needs of a pioneer coun- 
try. The 1930’s emphasized programs developed for their 
psychological values in counteracting the effects of the 
depression. The next period was one of large scale train- 
ing necessitated by the war and post war years. During 
this time the Dominion and provincial governments took 
an active part both in financing and also in directing the 
program. This period emphasized vocational skills and 
rehabilitation needed to meet rapidly changing industrial 
requirements. 

The program has retained elements of each of the three 
earlier periods and, in addition, gives more attention to 
education for leisure, for personal development, and for 
more effective participation in our modern society. It has 
shown rapidly accelerating growth both in magnitude and 
in comprehensiveness, thus indicating increasing accept- 
ance of education as a life-long process. The largest pro- 
gram is offered in Vancouver where, in 1957, 24,945 stu- 
dents were enrolled, 793 classes were conducted and 214 
subjects were offered. In Vancouver and in Victoria, full 
time directors organize the public school adult programs, 
and, in many other centres part-time directors organize 
community adult educational services. Since 1953, the 
Department has assumed responsibility for aiding the de- 
velopment of community recreation, and today, many school 
boards include recreational activities in their programs. 
Two other significant developments are the increasing 
interest on the part of local communities in the use of 
public schools as adult centres, and the growth of a coop- 
erative approach to adult education in the province through 
the British Columbia Adult Education council. 

Microfilm $3.15; Xerox $10.80. 244 pages. 
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EDUCATION, HISTORY 


EVOLUTION OF THE OFFICE OF CHIEF STATE 
SCHOOL OFFICER IN NEW JERSEY 


(L. C. Card No. Mic 58-3303) 


Wilbur E. Apgar, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Lee O, Garber 


The purpose of this study is to provide background 
information concerning the evolution of the office of the 
chief state school executive in New Jersey. Such informa- 
tion, it is hoped, will enable the citizens of the state to 
arrive at informed judgments regarding the type and amount 
of centralization of authority for education which they may 
deem desirable. | 

Examination of existing studies of New Jersey educa- 
tional history revealed such diverse topics as the rise of 
the common school, legal provisions for education, the 
history of particular institutions, and the certification of 
teachers, but an analysis of centralization of control on 
the state level remained to be made. Consequently the 
present study sought evidence of centralization in legisla- 
tive deliberations, in state laws, among the records of 
social, civic, religious, and educational organizations, in 
the pronouncements or platforms of political parties, and 
in newspapers. After the establishment of the state educa- 
tional agency in 1846, its official publications, annual re- 
ports, minutes, communications, and legal decisions pro- 
vided the richest sources of evidence of the increasing 
importance of the state government in educational control. 

The evolution of the state school office appeared to be 
divided into five definite chronological periods: colonial 
settlements to 1846, 1846-1866, 1866-1911, 1911-1945, and 
1945 to the present. In the first of these periods public 
interest developed, but there was no legal provision for 
control of education on the state level. During the second 
period, the state delegated to a part-time superintendent 
the duty of collecting school statistics, making reports to 
the legislature, and recommending changes in the school 
law. By the third period, a state board assisted the state 
superintendent in determining educational policy and offer- 
ing a wide variety of educational services. The fourth 
period was one in which the state school office included 
several assistant commissioners of education, whose spe- 
cialized duties were coordinated and directed by the state 
commissioner of education. The final period is one in 
which centralization has been extended and refined under 
the direction of a state department of education which has 
achieved the status of a major department of the state 
government. 

Each of the five periods showed certain common char- 
acteristics which revealed something of the manner in 
which New Jersey centralized its control of education. At 
the beginning of each period a new poem of education was 
in operation under the close scrutiny of many interested 
citizens. During the period, criticism of the plan and 
agitation for new educational services appeared with the 
result that individuals and/or groups campaigned success- 
fully for legislative enactment of a revision of the central 
system of state educational control. As a result of each 
change, greater authority was vested in the state school 
office than had been delegated to it before. In achieving 





this result the state school officers themselves exerted 
noteworthy influence through their positions of leadership 
in educational matters. This influence seems to have in- 
creased with the increase in centralization. 

Microfilm $3.85; Xerox $13.00. 299 pages. 


THE HISTORICAL DEVELOPMENT AND PRESENT 
STATUS OF THE EDUCATIONAL INSTITUTIONS 
OF THE CHURCH OF THE NAZARENE 


(L. C. Card No. Mic 58-3877) 


L. C. Philo, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: D, Ross Pugmire 


The Church of the Nazarene was organized on October 
13, 1908, at Pilot Point, Texas. During the first fifty _ 
years it increased its membership to 300,000, it organized 
4,500 local churches, and founded 15 schools. This inves- 
tigation gives the history of the founding, development, and 
status in 1957 of the schools that were owned, operated, 
and controlled by the Church of the Nazarene. 

Six of the schools that were founded later consolidated 
with other schools. The names, locations, dates of their 
founding, and dates of their consolidation were as follows: 
Texas Holiness University, Peniel, Texas, 1899-1920; 
Arkansas Holiness College, Vilonia, Arkansas, 1900-1931; 
Bresee College, Hutchinson, Kansas, 1905-1940; Beulah 
Heights College, Oklahoma City, Oklahoma, 1906-1909; 
Central Holiness University, Hamlin, Texas, 1910-1929; 
and Southeastern Holiness University, Donaldsonville, 
Georgia, 1915-1919. The first five merged with Bethany 
Nazarene College, Bethany, Oklahoma and the last one 
united with Trevecca Nazarene College, Nashville, Tennes- 
see. 

At the time of this writing there were nine schools 
extant. Six were liberal arts colleges, two were Bible 
colleges, and one was a theological seminary. The liberal 
arts colleges were: Eastern Nazarene College, Wollaston, 
Massachusetts; Trevecca Nazarene College, Nashville, 
Tennessee; Olivet Nazarene College, Kankakee, Illinois; 
Bethany Nazarene College, Bethany, Oklahoma; Northwest 
Nazarene College, Nampa, Idaho; and Pasadena College, 
Pasadena, California. The two Bible colleges were: Cana- 
dian Nazarene College, Red Deer, Alberta, Canada; and 
Hurlet Nazarene College, Glasgow, Scotland. Nazarene 
Theological Seminary was located in Kansas City, Missouri. 

The status in 1957 revealed that each of the colleges 
was located in or near a large city. The educational ob- 
jectives were found to be clearly conceived and fully ac- 
cepted by the faculty. The facluty members were compe- 
tent and were teaching in the areas of their graduate study. 
The curricula werethose of liberal arts, teacher training, 
and courses for Christian service. The libraries were 
functional in their holdings and administration, and they 
were adequately staffed. The administrations were organ- 
ized on the principle of unit control and the functions .of 
each administrative position were clearly defined. The 
Church of the Nazarene had demonstrated its acceptance 
of its responsibility for contributing to the support of its 
educational institutions. The physical plants were adequate 
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for the educational programs of the colleges. The total 
enrollment in 1956-57 was over 5,000 students. All but 
one of the liberal arts colleges were members of regional 
accrediting associations. Half of the colleges had inter- 
collegiate athletic programs, the others had only intra- 
mural. One third of the alumni were in Christian service 
of some kind, another third were teaching, the rest were 
in other professions or nonprofessional occupations. The 
future plans were to expand the physical plants to care for 
the anticipated increase in enrollment, to strengthen the 
faculties and the curricula. 

Microfilm $3.60; Xerox $12.20. 278 pages. 


A HISTORY OF THE ALBERTA 
SCHOOL SYSTEM TO 1925 


(L. C. Card No. Mic 58-3624) 


Harry Theodore Sparby, Ph.D. 
Stanford University, 1958 


This investigation is aimed at contributing to a better 
understanding of the administrative structure of the Alberta 
school system by studying its origin and early development. 
It covers a period of approximately fifty years, beginning 
in the 1870’s when the area which is now Alberta was part 
of Canada’s North-West Territories, and ending in the 
1920’s after Alberta as a province had been in existence 
for two decades. At the beginning of the period the only 
inhabitants of the area were scattered bands of Indians and 
a few white men, chiefly traders, hunters, and mission- : 
aries; at the end of the period the population of Alberta 
had reached 600,000 and the basic social, economic, and 
political institutions of the province had been established. 

Until 1884 educational needs in the North-West Terri- 
tories were served by a few schools set up and maintained 
through local initiative. As settlers arrived in increasing 
numbers, however, it soon became apparent that govern- 
ment direction and assistance would be helpful; so in 1884 
the Territorial Government passed a school ordinance. 
Within the legal framework provided by this legislation a 
school system for the Territories began to take shape. 

The system established by the ordinance of 1984 was 
dual and sectarian. The central authority was a Board of 
Education, appointed by the Territorial Government and 
divided into two sections, Protestant and Roman Catholic, 
which operated more or less independently of one another. 
Local school districts were designated as Protestant or 
Roman Catholic, and their designation determined the sec- 
tion of the central board under whose jurisdiction they fell. 

During the next seventeen years, however, most of the 
dual and sectarian features of the system were eliminated. 
Regarding the central authority, the Board of Education 
was abolished and control over all schools transferred to 
a department of the Territorial Government. Regarding 
local school districts, the religious designation was dis- 
continued except where it referred to the “separate” 
schools which religious minorities in established “public” 
school districts were permitted to set up. The events 
associated with these changes and the circumstances which 
caused them are examined in the first half of the present 
report. 

When part of the North-West Territories was set aside 





in 1905 to become the Province of Alberta, the administra- 
tive structure of the territorial school system had been 
firmly established, and the provincial system which was 
set up in Alberta was merely a continuation of the territo- 
rial system. That the continuity from one system to the 
other was close is evidenced by the fact that the Alberta 
Government adopted the territorial school ordinances 
which were in force when the province was set up and con- 
tinued to use them without change for several years. 

Between 1905 and 1925 the Alberta school system was 
confronted with two major administrative problems. One 
was the problem of accommodating the rapidly increasing 
population of the province and the other the problem of 
maintaining satisfactory educational services in rural 
areas. Since the population during this twenty-year period 
increased fourfold, and since the province remained pre- 
dominantly rural, these two problems were both weighty 
and persistent. The attempts made to solve them and the 
degree of success achieved are reviewed in the second 
half of this report. 

Microfilm $3.05; Xerox $10.60. 236 pages. 
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AN EXPLORATORY METHOD FOR DETERMINING 
ETHICAL STANDARDS IN SPORTS 
AND ATHLETICS 


(L. C. Card No. Mic 58-3428) 


Betty Grant Hartman, Ph.D. 
The Ohio State University, 1958 


The purpose of this study was to explore a method of 
determining appropriate behavior in sports situations 
involving ethical judgment. On the assumption that a con- 
sensus of a group of expreienced persons could be obtained 
to establish acceptable behavior in a variety of situations, 
such a consensus might serve as a standard for those who 
have the choices to make and also could be used as a guide 
by those who are concerned about teaching appropriate 
behavior. 

Further, a comparison of the judgments of the experi- 
enced persons’ choice of behavior in sports situations with 
the judgments of less experienced individuals might indi- 
cate the attitudes of this latter group as far as good or 
right behavior in sports is concerned, 

The general literature on ethics, ethical principles, 
and the development of moral conduct was surveyed, Like- 
wise, the material from the literature on the principles of 
physical education was examined. Such research aided in 
determining the exploratory method needed to deal with the 
problem, — ) 

The exploratory method employed was a multiple choice 
test form. Over 280 authentic sports situations were col- 
lected by interview. After deletion and revision three to 
eight choices were devised for each of the remaining 203 
situations and these were further reduced in number for 
student use. A preliminary test form served as a basis 
for a revised test which was submitted to a carefully se- 
lected jury of 20 mature individuals. 
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It was assumed that less experienced persons, such as 
students, might make choices different from those made 
by the mature jury. Two student test forms, each contain- 
ing 67 situations, were submitted to two groups of 100 
students each. A 76 per cent return on the student forms 
was achieved. The students’ answers were grouped accord- 
ing to age, athletic experience, professional interest and 
gender. 

A percentage comparison was made between the choices 
selected by the jury and those chosen by the students. The 
situations in which majority agreement was achieved by 
the jury were analyzed from the standpoint of student agree- 
ment. Seventeen more situations were analyzed, since 
these situations displayed majority agreement on a choice 
by student groups but not by the jury. 

The results of the study showed student agreement with 
the jury in 69 of the 94 situations analyzed, or approxi- 
mately 73 per cent. The women and the physical education 
major students agreed with the jury’s choices in more 
cases than did the other student groups. 

- In analyzing the situations where there was majority 
agreement, patterns were uncovered. An example of such 
a pattern was the tendency to pick authority, represented 
by officials or rules of the game, as the reason for select- 
ing a choice in a given situation. 

Test structure weaknesses were uncovered, such as 
similarity of choices. The selection methods for jury and 
students were examined. Since no attempt was made to 
standardize the test form, some variables (geographical 
location, age variations, atheletic experience) were par- 
tially or completely uncontrolled. 

The students tested displayed some concept of accept- 
able ethical judgment as shown by their agreement with 
the jury in 73 per cent of the situations. Lack of agree- 
ment in the other situations may indicate the reverse. 
Group agreement upon a choice in a given situation indi- 
cates some of the acceptable ethical behaviors in sports 
which may serve as guides to those concerned with sports 
conduct. It was also noted that the ability to agree with 
others upon a choice was a step toward the selection of 
ethical standards. However such an agreement on stand- 
ards does not guarantee that the chosen behaviors will be 
practiced. Microfilm $5.00; Xerox $17.00. 392 pages. 


A STUDY OF SPORTS AND THE IMPLICATIONS 
OF WOMEN’S PARTICIPATION IN THEM 
IN MODERN SOCIETY 


(L. C. Card No. Mic 58-3437) 


Laura Elizabeth Kratz, Ph.D. 
The Ohio State University, 1958 


This study is concerned with the problems involved in 
the participation of women in sports in contemporary 
American society. The first three chapters describe the 
present trend in American culture toward consumership 
and conformity and its implications, the present status of 
women in American society with contributing factors, and 
a general description of women’s present participation in 
sports at four levels of participation--the family, school, 
recreational, and highly competitive levels. 

The last three chapters describe the field research, 
analysis of data, and conclusions drawn in interviewing 





150 women concerning their sports participation and atti- 
tudes toward the following five hypotheses: (1) The supe- 
rior woman athlete is not out of step with other women. 
(2) Women take part in sports in their full identity and 
status as women. (3) Men encourage and at the same time 
discourage women in sports participation. (4) Women’s 
sports participation is related to the sports’ acceptance in 
society as appropriate for women. (5) Women take part in 
sports on three levels of skill--the family, recreational, 


and tournament levels. 


A two-way analysis of variance was made of the means 
of the sums of the raw scores on acceptance of the hypoth- 
eses with regard to certain variables. These variables 
were (a) degree of activity, (b) age, (c) marital status, 

(d) number of dependent children, (e) education, (f) em- 
ployment, (g) occupation, (h) organizational affiliations, 
(i) pattern of participation, and (j) choices of activities. 

No significant differences were found in the variances 
of the means with regard to any of these variables. 

Interesting findings were the following: (1) women over 
forty years of age have a more positive attitude toward 
sports than those under twenty-one, as do married women 
in contrast to those who are unmarried; (2) the girl with 
only a high school education has a lower acceptance value 
of sports than the college girl; (3) degree of activity makes 
no particular difference in acceptance values, nor does the 
type of sport in which women participate; (4) acceptance 
values are higher for the dual sports participant than for 
the team or individual sports participant; (5) the partici- 
pant on a family basis is more positive in acceptance of 
the hypotheses than either the recreational or tournament 
player. | 

General acceptance of the five hypotheses indicates that 
the superior woman athlete is more accepted than not; that 
women do participate in sports in their identity and status 
as women, but not completely; that men do encourage and 
discourage women in sports participation, affecting that 
participation to a considerable extent; that women’s sports 
participation is related to the sports’ acceptance as appro- 
priate by society; that women do take part in sports on 
three levels of skill: from family, through recreational, 
to highly competitive participation. 

Sports participation was consistently high in four activ- 
ities-- swimming, bowling, golf, and badminton, in that 
order. A rank order of participation in sports was com- 
pared with women’s preferences for (1) sports considered 
most feminine, (2) sports considered most appropriate for 
women’s participation, (3) sports that women believe men 
think most appropriate for them. (4) sports women think 
are most appropriate for their daughters. 

Coefficients of rank correlation were then computed. 
The rank correlation coefficients of women’s actual prac- 
tices as compared with their various preferences were 
never above .50. This indicates that women’s preferences 
and practices are markedly at variance. The coefficients 
of rank correlation among the preferences were never 
below .79 and were as high as .94. This indicates that 
their preferences are strongly linked with values of fem- 
ininity and that a cultural concept of women’s sports par- 
ticipation is evidenced, though not necessarily carried out 
in practice. Microfilm $4.60; Xerox $15.40. 357 pages. 
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A STUDY OF STATIC DYNAMOMETER STRENGTH 
IN BOYS TEN TO TWELVE YEARS OF AGE 


(L. C. Card No. Mic 58-3723) 


John Gordon Redd, Ph.D. 
University of Michigan, 1958 


The purpose of this study was to determine whether 
static strength in boys ten to twelve years of age could be 
increased through training. Atraining program was specif- 
ically designed to increase static strength over and above 
the level resulting from normal growth and development. 

The study was conducted at the Lincoln Consolidated 
Training School, Ypsilanti, Michigan, during the fall and 
winter of 1955-1956. The subjects for the study were 
115 boys enrolled in the fifth and sixth grades. The data 
from the initial testing period were used in equating con- 
trol and experimental groups for each grade. Experimen- 
tal evidence was taken from six dynamometer strength 
tests as follows: right grip, left grip, arm push, arm pull, 
back lift, and the leg lift. The boys were tested nine times 
during the course of the study. Height and weight were 
measured at the beginning and end of the study. All tests 
were given during the scheduled physical education period. 

The experimental groups in each grade participated in 
a planned program of strength-building activities for 10 
minutes of the daily physical education class period. The 
remaining 20 minutes of the period were devoted to regu- 
larly scheduled physical education activities. The control 
groups of each grade participated in 10 minutes of planned 
activities daily that did not include the use of weights and 
20 minutes of regularly scheduled physical education activ- 
ities. 

An analysis of the data by means of the t test indicated 
that static strength was increased through training at the 
fifth-grade level. The muscle groups showing significant 
gains were those tested by the right grip, left grip, back 
and leg lift. When the scores of the six tests were com- 
bined and analyzed by means of the t test, significant 
differences between the means of the control and experi- 
mental groups were found in the sixth, seventh, eighth, and 
ninth periods. These results indicated that the training 
program was effective in producing static strength at this 
age level after the fifth test period. 

There were no significant differences revealed for any 
of the six tests at the sixth-grade level. Similar results 
were obtained when the scores of the six tests were com- 
bined and analyzed statistically. At this age level increases 
in static strength as a result of the training program were 
not significant. 

Significant differences after the seventh testing period 
were revealed when the data for the combined fifth- and 
sixth-grade control and experimental groups were ana- 
lyzed. Since the last two test periods were statistically 
significant, it was concluded that the gains in static strength 
were due to the training period. 

A comparison of the mean scores of the six tests for 
the first and last testing periods revealed significant dif- 
ferences in the control and experimental group of each 
grade. Growth in static strength of the muscle groups 
tested was indicated in each group. Larger t values were 
obtained for the experimental groups of each grade. 


The following general conclusions can be drawn from 
the study: 





1. Significant differences were produced in the experi- 
mental groups when compared to a similar control group. 
2. Increases in static strength were noted in both 

groups throughout the course of the study. 

3. Weight training produced significantly larger in- 
creases in static strength in the experimental group than 
were noted in the control group. 

4. Static strength was significantly increased through 
training at the fifth-grade level. While significant differ- 
ences were not found for the sixth-grade boys, some degree 
of improvement was noted. The data for the combined 
fifth- and sixth-grade experimental and fifth- and sixth- 
grade control groups indicated that significant increases 
in static strength resulted from training. 

Microfilm $2.00; Xerox $6.80. 141 pages. 
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This study, which is concerned with the temporal orien- 
tation of emotionally disturbed children, sought to answer 
three questions: (1) Did normal boys differ from emotion- 
ally disturbed boys in their orientation in time? (2) Was 
chronological age a significant factor in temporal orienta- 
tion? (3) Was temporal orientation related to social class 
membership? 

The three aspects of temporal orientation are: (1) tem- 
poral direction, (2) temporal span, and (3) temporal flu- 
ency. Temporal direction is defined as the subject’s place- 
ment of the action of a story in the past, present, or future. 
Temporal span is defined as the length of time, stated by 
the subject, involved in the action of a story. Temporal 
fluency is defined as the number of words given by the 
subject in response to questions about the past, present, 
and future. 

One hundred and sixty children from the Oklahoma City 
Public Schools served as subjects for this study. These 
subjects were equally divided between two selected age 
ranges: (1) 10-0 to 12-6, and (2) 12-7 to 15-0. The two 
groups were referred to as “younger” and “older” respec- 
tively. Both age groups consisted of forty normal and forty 
emotionally disturbed subjects. In addition, one-half of 
both the normal and emotionally disturbed groups was 
selected from a middle social class population and one- 
half was selected from a lower social class population. 

A request for one free-association story and eight 
selected Thematic Apperception Test cards were used as 
the stimulus material. The nine stories of each subject 
were analyzed and the subject was classified on each tem- 
poral variable according to the category in which he gave 
most of his responses. 
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The results of the experiment led to the following con- 
clusions: 

1. Emotionally disturbed boys differed from normal 
boys in their temporal orientation, in that the disturbed 
boys were primarily oriented toward the present; they 
perceived themselves in relation to a shorter span of time, 
and were more fluent about the present and future than 
were normal boys. 

2. These observed differences occurred between nor- 
mal and emotionally disturbed subjects of both the “younger” 
and “older” age group; however, these differences were 
greater between normal and disturbed boys of the “older” 
group than of the “younger” group. 

3. Differences in temporal orientation were observed 
between “younger” and “older” subjects. The “younger” 
boys were oriented away from the present with relatively 
short time spans, while the “older” boys were oriented 
toward the past, present, and future, equally, with time 
‘spans that were longer than those of the “younger” group. 

4. No differences in temporal orientation were ob- 
served to exist between members of the middle and lower 
social class as measured by their responses on the three 
temporal variables of this study. 

Microfilm $2.00; Xerox $5.80. 118 pages. 


A STUDY OF CERTAIN SOCIO-PSYCHOLOGICAL 
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THE PROBLEM 


The present study was planned to derive additional 
comparative data concerning participating and non-partici- 
pating students as a basis for improving the design and 
implementation of student activity programs. As a means 
of securing information concerning participating and non- 
participating students this study was designed to test the 
following hypotheses: | 

1. Certain socio-psychological characteristics of in- 
dividuals in a low-extracurricular-participation group are 
significantly different from those of persons in a high- 
participation group. 

2. Certain socio-psychological characteristics of in- 
dividuals who participate in athletic activities are signifi- 
cantly different from those of persons in a low-participa- 
tion group. 


METHOD 


The Activities Checklist. A checklist was designed 
which enabled each student to indicate the activities in 
which he participated during the previous year. This 
checklist was tested in a pilot study with 164 of the stu- 
dents who were later included in the final study. 

When the checklist was prepared in final form it was 





used by 251 senior students from Carbon Senior High 
School to record their participation in extracurricular 
activities. A participation score was computed for each 
student and this score was used to designate the “high- 
participation,” “low-participation,” and “athletic-partici- 
pation” groups. The scores were derived from the follow- 
ing numerical values given to each activity on the check- 
list: 


not a member = 0 
member in name only = 1 
participating member = 2’ 


officer or chairman = 3 


CONCLUSIONS 


1. A good deal of additional research is needed in the 
area of activities participation. 

2. There was a large group of students in Carbon High 
School whose members were not engaging in the regular 
school activities. These students were not being served 
and therefore could not receive benefits which might accrue 
from such activity. 

3. It is apparent from the results of the comparison of 
data for the high-participation and low-participation groups 
that certain socio-psychological characteristics of individ- 
uals in the low-participation group were significantly dif- 
ferent from those of people in the high-participation group. 
Although there was a decided difference between groups 
on all need situations for ratings received, differences on 
the other indices related only to the needs of playmirth 
and achievement-recognition. These two need areas pro- 
vided the greatest contrast in the criterion groups. 

4. The “typical” high-participation student and the 
“typical” low-participation student are compared in the 
following characterization drawn from the findings of this 
investigation: 

a. The high-participation student is preferred over the 
low-participation student for the potential satisfaction of 
the following needs: playmirth, succorance, affiliation 
and achievement-recognition. He makes a better impres- 
sion upon the rater and is more sought after. 

b. The high-participation student shows a poorer “so- 
cial fit” between himself and other members. It is theo- 
rized that he is probably less socially sensitive than the 
low-participation student since there exists a greater 
discrepancy between himself and his peers in regard to 
how they perceive each other for the mutual satisfaction 
of the needs of playmirth and achievement- recognition. 

c. The low-participation student shows more “personal 
frustration” in connection with the fulfillment of the needs 
of playmirth and achievement-recognition. He experiences 
difficulty in attaining satisfactory fulfillment of these 
needs. 

d. The high-participation student tends to “frustrate” 
other members since they evaluate him higher than he 
evaluates them for the potential satisfaction of the needs 
playmirth and achievement-recognition. Theoretically he 
is more likely to be the recipient of aggressive attacks 
within the group. 

5. The data derived from the comparison of the crite- 
rion groups indicate that the socio-psychological charac- 
teristics of individuals who participate in athletic activi- 
ties were significantly different from those of persons in 
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a low-participation group. The members of the atheletic 
group, as a group, were preferred by the raters in all need 
situations. The significant differences found on “personal 
frustration” and “frustrating agent” indices related to the 
needs of playmirth and achievement- recognition. 

6. The “typical”athletic student and the “typical” low- 
participation student are compared in the following char- 
acterization drawn from the findings of this study: 

a. The athletic student is preferred over the low-par- 
ticipation student for the potential satisfaction of the needs 
of playmirth, succorance, affiliation and achievement- 
recognition. He makes a better impression upon the rater 
and, consequently, is more sought after. 

b. The low-participation student exhibits more “per- 
sonal frustration” in relation to the fulfillment of the needs 
of playmirth and achievement-recognition than does the 
athletic student. The former probably experiences more 
difficulty in attaining satisfactory fulfillment of these needs. 

c. The athletic student tends to be a “frustrating agent” 
in the group, since other members of the group evaluate 
him higher than he evaluates them for the potential satis- 
faction of the needs of playmirth and achievement-recogni- 
tion. Microfilm $2.45; Xerox $8.40. 185 pages. 
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Major Professor: Frank L. Parks 


Thirty-one students of Oregon State College who en- 
tered the writer’s Methods of Study course the fall term 
of 1953 were studied to determine certain reading skills 
and personal factors and the existing interaction between 
these factors in relation to academic standing. 

Psychological instruments used were chosen for three 
purposes: (1) for orientation and evaluative purposes 
where tabulated results were not used as data for this study; 
(2) for evaluative purposes where students’ summary re- 
porting is used for qualitative “reporting” data; and (3) for 
purely quantitative data. Psychological instruments admin- 
istered are as follows: The Wechsler-Bellevue Intelli- 
gence Scale for Adults, Form I; The Mooney Problem 


Check List, College Form; Diagnostic Reading Tests, Sur- 


vey Section, Grades 7 to College Freshman, Forms A and 
B; An Inventory of Factors S T D C R, Temperament Pro- 
file; the Guilford-Martin Personnel Inventory; and the 
California Test of Personality, Secondary Form A A. 
Reading rate gain accomplished by the 31 students 
treated as a group is due to factors above chance at the 
.01 per cent level of significance, and comprehension gain 
is due to factors of chance at the 10 per cent level of 
significance. Interpreted data show thata student’s higher 
reading rate does not necessarily accompany a skill utiliz- 
ing varying speeds and that lack of this skill may involve 
interaction between many factors other than lack of knowl- 
edge of the techniques. As evidenced by intelligence 





quotients of these students, loss of reading comprehension 
is not indicative of the degree of capacity to learn. 

A high incidence of emotional maladjustment is indi- 
cated as evidenced by responses to items of the several 
psychological personality instruments. “Reported” data 
indicate the presence of certain physical dysfunction within 
certain of these students which may be contributing factors 
to emotional malfunctioning. 

Students’ academic and reading performance was stud- 
ied in relation to their intellectual potential, together with 
data from their personal reporting. On the basis of this 
study, the writer believes that the academic success of 
these students depended upon the way the individual util- 
ized, applied, and integrated his learning potential with 
interacting personality and environmental factors. 

Generalizations pertaining to the purpose and hypoth- 
eses of this study are as follows: 


From students’ reporting at the end of the academic year 
it appears 


that student orientation and training in skills of study 
at the college level as experienced by these students 
contributed to the reported change of these individuals 
in self-concept; in attitude toward others; and in ex- 
pressed outlook toward college, study, reading, social 
skills and academic accomplishment. 


By evidence of data presented and interpreted it appears 


that student personal adjustment and study skills are 
associated with academic standing; 


that reading proficiency, as shown by reading rate and 
comprehension is associated with academic standing of 
the majority of students of this study; 


that improvement of reading proficiency, even in small 
degree, is associated with academic standing in each of 
13 of 31 students, and 


that academic standing of these 31 students is directly 
associated with their mental health. 


In brief, the majority of these 31 students respond more 
effectively in academic progress by close association with 
the teaching-learning process which extends personal in- 
terest, attention, understanding and guidance in assisting 
them for improvement in personal adjustment and more 
effective studentship. 

Microfilm $2.00; Xerox $7.60. 166 pages. 
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This study is an investigation of the relationships among 
six behaviors shown by elementary school children (Intent 
on On-going Work, Social Work, Social- Friendly, Momen- 
tary Withdrawal, Intent on Work in Another Academic Area, 
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and Intent on Work in Non-academic Area); three class- 
room activities (Independent Seat Work, Watching-Listen- 
ing, and Discussion); and four subject areas (Science, 
Social Studies, Arithmetic, and Language). More specif- 
ically, this empirical survey explored the degree to which 
behavior variables depended on the classroom activities 
and subject areas. This study also attempted to develop 
a reliable instrument for measuring students’ behaviors | 
in the classroom with the hope that teachers may be able 
to apply this instrument in their own classrooms as a 
means of developing more objective discriminations among 
their pupils. 

The subjects of this research were 53 children in the 
fifth and sixth grades of a small elementary school. The 
study is of the “naturalistic settings” type which means 
that the observations took place in the everyday class- 
room Situation of the school. No attempt was made to 
create a new atmosphere in the classrooms. 

The point time sampling method was employed in col- 
lecting samples. The experimenter obtained “ Behavior 
Points” by observing each child long enough to record 
one behavior, then passing on to the next subject immedi- 
ately. The reliability of the instrument was tested by 
percentage agreement of independent observers and the 
Spearman-Brown formula; the results proved satisfac- 
tory. The researcher observed, collected, and analyzed 
the data for each class separately. The frequencies for 
the occurrence of each type of behavior of each child 
were collected under each condition of the three class- 
room activities and four subject areas. Hence data col- 
lected under each classroom activity appear also under 
each of the four subject areas. Frequencies for individ- 
ual children within each of the behavior categories were 
converted into percentages of the total behavior frequen- 
cies obtained for that child. 

The use of Three-way Analysis of Variance was per- 
missible for the scores of five of the dependent variables; 
“Intent on Work in Another Academic Area” could not be 
included because of its highly skewed distribution. For 
these scores Cochran’s Q formula was utilized. 

The findings indicated that in both grade levels the 
classroom activities significantly influenced four of the 
dependent variables--“Intent on On-going Work,” “Social- 
Work,” “Social-Friendly,” and “Intent on Work in Non- 
academic Area” --but did not significantly affect the be- 
havior labeled “Momentary Withdrawal” in either class, 
and “Intent on Work in Another Academic Area” in the 
fifth grade. 

Subject area was significantly related to “Social-Work,” 
“Intent on Work in Another Academic Area,” and “Intent 
on Work in Non-academic Area” in both grades, “ Intent 
on On-going Work” in the fifth grade, and “Social- 
Friendly” in the sixth grade. Again the “Momentary With- 
drawal” variable proved independent of subject area. 

The interaction between subject area and classroom 
activity associated with “Social-Work,” “Social-Friendly,” 
and “Intent on Work in Non-academic Area” behaviors 
was highly significant. It appeared also that this inter- 
action was significant when related to the dependent var- 
iables, “Intent on On-going Work” and “Momentary With- 
drawal” in the sixth grade, but was insignificant for these 
variables in the fifth grade. Since “Intent on Work in 
Another Academic Area” was analyzed by Cochran’s Q 
formula, there was no way to test for an interaction effect. 

The study demonstrated that classroom activities and 


z 





subject areas and some of the behavior categories ob- 
served are significantly related. Hypotheses have been 
suggested to account for the observed differences in be- 
havior in terms of such variables as the influence of the 
teacher’s personality, the classroom climate, and indi- 
vidual variables such as attitudes, motivations, and per- 
sonality characteristics of students. 
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The purpose of this study was to determine those traits 
of the highly gifted child which have their base primarily 
in the child’s giftedness. 

To accomplish this an experimental group was formed. 


‘This group consisted of the upper intellectual one per cent 


of the fourth, fifth, and sixth grades of a public school 
system of a midwestern city of 80,000. Thirty-four chil- 
dren, having a Stanford-Binet IQ of 140 and above (mean 
149.47) were selected. 

A control group consisting of children with normal 
IQ (95-105) was then formed. Each member of this group 
was matched with a member of the experimental group 
on the basis of age, sex, classroom attendance and occu- 
pation of the father. 

The traits investigated were: personal and social 
adjustment, scholastic achievement, interest areas and 
activities, reaction to frustration and direction of aggres- 
sion, anxiety, parent anxiety and attitudes, family heritage, 
and developmental history. 

These traits were studied by the use of standardized 
tests and subjective analysis. Where objective measures 
were gained the difference between the mean scores of 
the group was tested for significance using the t test. 
When objective scores were not available the two groups 
were compared descriptively. 

To evaluate personal and social adjustment three test- 
ing devices were employed, the California Test of Per- 
sonality, The Rating Scale of Pupil Adjustment, and the 
Cunningham Social Distance Scale. These tests vividly 
showed the superior adjustment of the gifted child. 

The Stanford Achievement Test was used to compare 
the scholastic achievement abilities of the two groups. 
The gifted children had an achievement acceleration of 
47 per cent, a mental age acceleration of 49 per cent, 
and a grade placement acceleration of 5.8 per cent. 

What I Like To Do and The Elementary Interest In- 
ventory were used to evaluate interest areas and leisure 
time activities. No appreciable differences were found 
between the two groups. The one exception was that 
gifted children did read more books and at an earlier age. 

Reaction to frustration and direction of aggression 
were investigated by use of the Rosenzweig Picture- 
Frustration Study. No consistent differences were de- 
tected between the gifted child and his peers in this area. 
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Anxiety level of the members of the two groups was 
measured by the Children’s Scale of Manifest Anxiety. 
While the difference was not great, the gifted children 
were found to be less anxious than the children in the con- 
trol group. : 

Parent anxiety and attitudes were evaluated by use of 
The Parent Practice Research Instrument. The parents 
of the gifted children were found to be slightly less anx- 
ious than parents of the control group. The homes of the 
gifted children were rated as less authoritarian than homes 
of the control group. While few differences were noted in 
attitude toward family life, these differences did favor the 
parents of the gifted group. 

A personal parent interview was used to obtain infor- 
mation about family background and early development 
of the child. No important differences were noted in fam- 
ily background. The mean IQ of the siblings was 125.4 
which suggested that giftedness tends to run in a family. 
The development of the gifted was found to differ from 
the control group only as to rate of speech development 
and earlier age of learning to read and tell time. 

Since groups were compared in such a way as to elim- 
inate age, and sex of the child, different classroom situ- 
ation or occupational class as being determinants of any 
differences between the two groups, any difference noted . 
could be attributed to the high intelligence factor of the 
experimental group. 
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AN INVESTIGATION OF SOME PERSONALITY 
CORRELATES OF EMPATHY IN COLLEGE TEACHERS 
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Joseph Motto, Ph.D. 
University of Michigan, 1958 


This study concerned itself with the investigation of 
personality characteristics associated with high and with 
low empathic ability. Twenty college teachers served as 
Subjects and the setting of the study was a small, private 
liberal arts college. 

Rating scales were used to obtain an index of empathic 
ability. Each subject made predictions of the ratings he 
thought he would receive from the students in his class; 
subsequently, actual ratings of the teacher were obtained 
on the same characteristics from each student. A total 
of 360 students rated the twenty teachers. On the basis 
of a disparity score derived from the difference between 
predictions and actual ratings, two groups were ordered, 
the high group consisting of the five persons with the 
lowest discrepancy scores, and the low group consisting 
of the same number with the highest discrepancy scores. 
In addition to a comparison of the two groups developed 
from discrepancy scores, an analysis was made of stu- 
dents’ ratings of the teacher, students’ self-ratings, and 
teachers’ ratings of students, and of the interrelation- 
ships between these measures and discrepancy scores. 

A psychological rationale of empathy was formulated 
and three personality areas were identified which were 
presumed to be related to empathic functioning: affec- 
tivity, emotional maladjustment, and personality rigidity. 
Specific experimental hypotheses related to each of these 





areas were developed and were subjected to statistical 
tests of significance. 

The results were as follows: (a) the mean discrepancy 
score for the high empathy group was significantly lower, 
i.e., more accurate, than the mean for the low group, 

(b) the predictions of members of the low group as com- 
pared to the highs were consistently at variance with the 
ratings given them by students, (c) those of the high group 
tended not to have deviant mean discrepancy scores for 
individual rating scale items, (d) in predicted ratings, the 
groups did not differ in inter-item variability or in var- 
iability on specific items of the scale, (e) members of 

the high group were not significantly more successful 

than members of the low group in predicting the responses 
of the individual student members of the class. 

The definition of empathy adopted for purposes of this 
study stated that empathic functioning denoted the ability 
to transpose oneself into the frame-of-reference of an- 
other. It was found, however, that the high empathy sub- 
jects were more successful than the lows in predicting 
the reactions of the “generalized other,” that is, the modal 
response of the group rather than the reactions of indi- 
viduals. The groups did not differ in the ability to predict 
the reactions of individuals. 

The results indicate that members of the high empathy 
group differed from the lows in the following personality 
characteristics: (a) they tended to be more concerned 
about feelings of hostility, (b) they have less anxiety as- 
sociated with interpersonal relations, (c) ego controls 
are less restrictive, permitting greater responsivity to 
a variety of environmental situations, (d) they tended to 
be more readily oriented in their goal-directed behavior, 
(e) they tended to be less rigid generally in the sense that 
less need existed to resort to super-ego controls to re- 
sist aroused impulses, (f) they are more sensitive and 
more responsive to the feelings of others and are more 
capable of social tactfulness, (g) they are less troubled 
by intense anxiety and their behavior is not influenced as 
extensively by socially unacceptable behavior. 
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The purpose of this study was to investigate person- 
ality variables which may be related to discrepancies 
between potential and actual academic performance among 
college students. The major hypothesis was: There is a 
significant relationship between certain psychological 
needs as measured by the Edwards Personal Preference 
Schedule (PPS) and academic achievement when intelli- 
gence is controlled. The following specific subhypotheses 
were tested: 

1. There is a significant positive relation of achieve- 
ment, deference, order, intraception, dominance, and en- 
durance need to academic achievement. 
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2. There is a significant negative relation of autonomy 
and heterosexuality need to academic achievement. 

Data on the PPS, the ACE, and first semester honor- 
point averages were secured for 205 male college stud- 
ents. The Pearson product moment coefficient of correla- 
tion was used to measure the relationship between 
academic achievement and each of the need scales of the 
PPS. The t-test was employed to test the significance of 
the differences between the mean scores of overachievers 
and underachievers on each of the need variables. An item 
analysis was made of the responses of the overachievers 
and underachievers to all of the paired choices of the PPS. 
The Chi-square technique was used to test for significant 
differences between the two groups. 

The correlations between the PPS variables and aca- 
demic achievement produced the following results: pos- 
itive correlations significant at the 5 per cent level of 
confidence for deference, order, intraception, and endur- 
ance needs; negative correlations significant at the 5 per 
cent level for exhibition need and the 1 percent level for 
heterosexuality need. Although these results are statis- 
tically significant, the actual correlation coefficients in 
each case were less than .20. The correlations for 
achievement, autonomy, affiliations, succorance, domi- 
nance, abasement, nurtutance, change, and aggression 
need were not significant. The mean differences between 
the overachievers and underachievers on the PPS scales 
were significant at the 1 per cent level of confidence for 
deference, order, and endurance need and at the 5 per 
cent level for exhibition and heterosexuality need. The 
mean differences for the remaining variables were not 
significant. The item analysis produced 23 items from 
the total of 210 for which the responses of the over- 
achievers differed significantly from those of the under- 
achievers at or beyond the 5 per cent level of confidence. 

The results indicate that the hypothesis that there is 
a Significant positive relation of academic achievement 
to deference, order, and endurance need is supported. 
The hypothesis that there is a significant negative rela- 
tion of academic achievement to heterosexuality need is 
also supported. The hypothesis that there is a significant 
relation of academic achievement to achievement, auton- 
omy, intraception, and dominance need is rejected. 

The conclusion drawn from these data is that, although 
several of the correlations are statistically significant, 
the relationship between academic achievement and the 
need variables measured by the PPS is not close enough 
to warrant the use of this test for the prediction or eval- 
uation of potential academic performance. 
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AN EVALUATION OF THE CLOZE PROCEDURE AS 
A TECHNIQUE FOR MEASURING READING 
COMPREHENSION 
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University of Michigan, 1958 


The cloze procedure, devised by Taylor, is a word- 
deletion technique for constructing comprehension tests. 
Words to be deleted are selected mechanically and blank 





Spaces are substituted. Subjects are instructed to predict 
from the remaining context what word belongs in each 
Space. ) 

This study was an evaluation of the validity, perform- 
ance, and utility of cloze tests based on * general science 
material” used by participants in a college reading-im- 
provement program. It was postulated that comprehension 
tests emphasizing the measurement of either the substan- 
tive content of a message or the interrelationships between 
ideas could be constructed by varying the type of words 
deleted: the restriction of word deletion to nouns and 
verbs measures primarily the comprehension of substan- 
tive content. The postulate was confirmed, and this form 
of the cloze procedure was used in the investigation. 

Part I was a study of the validity of the cloze test as 
a measure of (1) general reading skill, (2) pre-reading 
and post-reading knowledge of the content of a specific 
article, and (3) “specific reading comprehension” (i.e., 
the gain between pre- and post-reading tests, attributable 
to learning through reading). The Diagnostic Reading 
Tests: Survey Section was used as a criterion of general 
reading skill, and a multiple-choice test constructed for 
the purpose was used as a criterion of pre- and post- 
reading knowledge. Validity was ascertained both for the 
total.sample and for sub-groups defined by status on the 
following organismic variables: (1) reading rate, (2) in- 
telligence, (3) previous knowledge, (4) level of permea- 
bility, (5) level of anxiety, and (6) four personality types 
(defined by combinations of high and low status on the 
permeability and anxiety dimensions). Personality meas- 
urements were made with the SA-S Senior Scales. 

In Part II, mean performance on pre- and post-read- 
ing tests and the “gain score” was studied as a function 
of the above organismic variables. 

In Part III, the usefulness of the procedure for the 
construction of multiple forms of a test for measuring 
improvement in reading was considered. The equivalence 
of four cloze test forms was studied, and an attempt was 
made to determine the sensitivity of the test to change in 
reading comprehension for the total group and for the 
aforementioned subgroups. 

Correlations ranging from .29 to .48 were obtained 
between cloze tests and the survey test. Validity coef- 
ficients of .59 and .56 were obtained for the tests as 
measures of pre- and post-reading knowledge of a spe- 
cific article. Significant differences were obtained between 
pre- and post-tests. It was concluded that this form of the 
cloze procedure produces tests which are not very ac- 
curate measures of general reading skill but are suffi- 
ciently accurate for measuring pre- and post-reading 
knowledge and “specific reading comprehension.” 

Pre-test reliability, validity, and mean scores were 
significantly higher for low permeable than for high per- 
meable subjects. Such differences did not exist on the 
post-test. This outcome was interpreted as a reflection 
of the need of permeable individuals for structure in 
making cloze responses and of the increased structure 
provided by reading an article. 

No differences were found between “ gain scores” as 
a function of any organismic variable. Unlike other read- 
ing tests, this measure gives no advantage to individuals 
with high intelligence or pre-reading knowledge. 

Apparently, anxiety reactions to one test form yielded 
equivocal results in the improvement study. It was con- 
cluded that the use of multiple forms to measure sub-group 
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differences in improvement is not desirable unless the 
equivalence of each form for the specified sub-groups is 
determined in advance or unless procedures can be de- 
vised to reduce such lack of equivalence. 

Microfilm $3.05; Xerox $10.40. 234 pages. 


A STUDY OF THE RELATIONSHIPS BETWEEN 
MOTHERS’ ATTITUDES TOWARD THEIR CHILDREN, 
AND THE PERSONALITY ADJUSTMENT AND 
SCHOOL BEHAVIOR OF THESE CHILDREN 


(L. C. Card No. Mic 58-2132) 


Doris Schulman, Ph.D. 
New York University, 1958 


Chairman: Professor Bernard N, Kalinkowitz 


The purpose of this investigation was to study the re- 
lationships between the expressed and covert attitudes of 
mothers toward their children and the personality adjust- 
ment and school behavior of these children. 

The population consisted of thirty-nine kindergarten 
children of a public elementary school in New York City, 
and their mothers. 

The expressed possessive, dominating and ignoring 
attitudes of the mothers were evaluated by the USC Par- 
ent Attitude Survey. The covert maternal attitudes of 
possessiveness, dominating and ignoring were studied by 
individual administration of selected cards of the TAT. 

The children’s personality adjustment was evaluated 
by a battery of psychological tests which included the 
Rorschach, TAT, CAT, and figure drawings administered 
individually. The children were rated by three psychol- 
ogist judges for dependency, hostility and over-all adjust- 
ment. 

The Haggerty -Olson-Wickman Rating Schedule was 
employed by the teacher to evaluate the school adjustment 
of the children. 

The statistical techniques employed were analysis of 
variance, and analysis of variance for ranks, The null 
hypothesis was rejected at the five per cent level of con- 
fidence. 

The results obtained suggest the following: 

Children whose mothers’ expressed attitudes revealed 
a high degree of possessiveness showed a greater amount 
of dependency than those whose mothers were of medium 
possessiveness. No significant differences were found 
between the expressed ignoring and dominating variables 
and the children’s dependency, hostility and over-all ad- 
justment. 

Similarly, no relationship was established between the 
expressed maternal attitudes and the school behavior of 
the children. 

There was no agreement revealed between the teacher’s 
and the psychologists’ evaluations of the children. 

Finally, although discrepancies between expressed and 
covert attitudes of the mothers were present, these did 
not show any significant relationships to the children’s 
school behavior and personality adjustment. 

The following though not significant at the five per 
cent level of confidence were noted as trends: 





Children whose mothers’ covert attitudes were highly 
dominating, tended to be better adjusted than the children 
whose mothers were medium or low in the dominating 
variable. 

The children whose mothers’ ratings on covert pos- 
sessiveness fell in the middle range, showed less hostil- 
ity than the children whose mothers’ ratings fell in the 
high or low group. 

Psychological tests employed to differentiate between 
problem and non-problem groups are not necessarily 
successful in revealing the finer deviations present within 
a non-problem group. 

Microfilm $2.00; Xerox $5.80. 117 pages. 


A STUDY OF THE LONGITUDINAL RECORDS OF 
THE PHYSICAL, MENTAL, AND EDUCATIONAL 
GROWTH OF MENTALLY RETARDED BOYS 


(L. C. Card No. Mic 58-3733) 


Milton Sam Solomon, Ph.D. 
University of Michigan, 1958 


The purpose of this study was to investigate the re- 
lationships between height, weight, mental, reading, and 
arithmetic growth of a group of institutionalized high- 
grade mentally retarded boys. Emphasis was placed on 
the relationship of these growth factors to the develop- 
ment of reading skill. 

The subjects were sixty-four white boys with initial 
post-admission intelligence quotients of 50 to 79 who were 
admitted to the Wayne County Training School at age ten 
or earlier. They were diagnosed as non-brain-injured, 
and were in residence for a minimum of five years. Per- 
iodic measurements of height and weight and of mental 
(revised Stanford-Binet test), reading, and arithmetic 
ability (Metropolitan Achievement Tests) were made at 
various intervals from ten to fifteen years of age. Growth 
measures were translated into age units expressed in 
months, and were used in the construction of individual 
growth graphs. : 

Correlation coefficients were computed for the total 
sample to determine the extent of linear relationships 
between growth variables, and confidence limits were es- 
tablished. 

Subjects were divided into reading and nonreading 
groups to determine relationships between growth varia- 
bles and the age of learning to read. Tests of significance 
of differences in means of growth ages were used, and the 
sign test was applied to differences between means of 
growth ages for six paired observations. 

Rates of growth for each variable were computed. The 
reading group was divided into subgroups according to the 
rate of growth in reading in order to determine the re- 
lationships between growth variables and the rate of 
growth in reading. Tests of significance of differences in 
means of growth ages were used and the sign test was 
applied. 

The following conclusions which were drawn from this 
study apply to a population of which this group of sixty- 
four institutionalized mentally retarded boys may be con- 
sidered a random sample: 

1. There was some unity between physical and mental 
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growth and physical and educational growth at 120 months 
but not at 180 months. Increasing mental ability was re- 
lated to increasing education achievement, and abilities 

to read and do arithmetic computation were also related. 

2. Those boys who were able to read were favored, 
on the average, not only educationally over those who were 
not, but mentally and physically as well. Similarly, those 
boys who read early were favored not only in average ed- 
ucational growth over those who read late, but in average 
height and mental growth as well. 

3. When mental level was held constant, those boys 
whose average reading rate after the age of learning to 
read was “rapid” were favored in average educational 
growth but not in average growth in height over those boys 
whose average rate of reading after the age of learning 
to read was “slow.” 

4. The subjects of this study showed a high degree of 
individuality in level, pattern, and rate of physical, mental, 
and educational growth. 

Microfilm $2.00; Xerox $6.20. 128 pages. 


A STUDY OF MENTAL HEALTH STATUS 
OF RETARDED READERS 


(L. C. Card No. Mic 58-2853) 


Bobby Eugene Tabarlet, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor George H, Deer 


The purpose of this investigation was to study the re- 
lationship between mental health status and reading retar- 
dation. 

The population used in the study included all of the 
forty-three fifth grade pupils from the twenty-nine white 
public elementary schools in the city of Baton Rouge, 
Louisiana, who were two or more years retarded in read- 
ing, who were of average mental ability, and who were not 
physically handicapped. Thirty-four boys and nine girls 
from sixteen schools met these conditions and were in- 
cluded in the final study group. These were identified by 
use of the Los Angeles Elementary Reading Test and the 
California Short-Form Test of Mental Maturity. 

Data on these pupils were gathered in three ways. The 
Mental Health Analysis was administered orally to each 
child as part of an interview; the pupil’s teacher and 
former teachers were interviewed concerning the mental 
health characteristics of the subjects; and all pupils were 
asked to respond to a sociometric rating device. One 
fifth grade pupil of average reading ability was selected 
at random from each of the twenty-nine schools and these 
also responded to the Mental Health Analysis. 

The retarded readers’ replies to the interview ques- 
tions were analyzed. By comparing these pupils’ re- 
sponses to the norms for the Mental Health Analysis, a 
general description of the mental health status of the re- 
tarded readers was formulated. Information obtained 
from the teachers concerning these pupils was also an- 
aly zed. 

To determine the extent to which the mental health 
characteristics of the retarded readers differed from 
those of children reading at fifth grade level, three com- 

















parisons were made. First, the sociometric ratings of 
the retarded readers were compared with those of the 
twenty-nine average readers selected at random in the 
schools. The average readers were found to choose more 
of their classmates on the sociometric rating card and 
also to be chosen by their classmates more often. These 
differences were statistically significant. 

The Mental Health Analysis scores of the two groups 
were also compared. The average readers had higher 
scores on nine of the ten sections of the Mental Health 
Analysis. Five of these differences favoring the average 














readers were statistically significant. The average 
readers’ Total MHA mean score was also significantly 
higher than that of the retarded pupils. 

Finally, all of the MHA items were tested by means 
of the tetrachoric correlation technique to determine which 
responses were most closely related to reading ability. 
Twenty-four of the MHA items had statistically significant 
correlation with reading ability. Twenty-one of these 
were positive and three were negative. 

The general conclusions drawn from the findings were: 

(1) There appears to be a tendency for more retarded 
readers to come from schools in the lower socioeconomic 
sections of a city. 

(2) While no single pattern of mental health charac- 
teristics is descriptive of all retarded readers, there is 
a tendency for these pupils to behave immaturely, to be 
emotionally unstable, to feel inadequate in some ways and 


-to have a considerable number of nervous manifestations. 


(3) Retarded readers are not as accepting of their 
classmates or as accepted as average readers. 

(4) As a group, retarded readers are not as mentally 
healthy as average readers. Specific aspects of mental 
health in which the differences favor the average readers 
are behavioral maturity, inter-personal skills, social 
participation, satisfying work and recreation, and adequate 
outlook and goals. 

These conclusions imply that regardless of the cause- 
effect relationship between mental health and reading re- 
tardation effective remedial instruction should include 
attention to the maintenance of good mental health. 

Microfilm $2.40; Xerox $8.40. 182 pages. 


FACTORS AFFECTING THE DELAYED IMITATION 
OF A DEMONSTRATED PSYCHOMOTOR SKILL 


(L. C. Card No. Mic 58-3562) 


Robert Melvin Worthington, Ph.D. 
University of Minnesota, 1958 


Adviser: William J. Micheels 


The purpose of this investigation was to test experi- 
mentally certain factors affecting learning from a dem- 
onstration. The basic hypothesis put to test was that speed 
of learning an assembly task by delayed imitation is af- 
fected by demonstration of the task and by verbalization 
of key elements of the task by the demonstrator as well as 
by difficulty of the task and delay (elapsed time) between 
demonstration and application. 

Speed of learning was the time required to assemble 
a simple or complex task. Delayed imitation was defined 
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as the attempt by the learner to imitate a demonstration 
after it was completed. Verbalization of key elements 
was oral description by the demonstrator of learning keys 
while the demonstration was in progress. 

There were fourteen experimental treatments. Seven 
used a simple assembly task and seven used a complex 
assembly task. The experimental groups consisted of 112 
subjects assigned by random means to their respective 
groups. 

The fourteen groups were studied in terms of the fol- 
lowing experimental factors: 

1. Demonstration versus no demonstration. Two 
groups received no demonstration while the other twelve 
groups received a demonstration under various controlled 
conditions. 

2. Verbalization versus no verbalization. Six groups 
received a demonstration with no discussion of any kind 
by the demonstrator. Six groups received a demonstra- 
tion during which the demonstrator talked about key ele- 
ments in assembly of the experimental task. 

3. Delay versus no delay. Four groups attempted to 
assemble the experimental task as soon as the demonstra- 
tion was completed. Eight groups waited until the end of 
an eight minute delay period before attempting the task. 

4. Levels of delay. Three levels of delay were em- 
ployed after the demonstration: no delay, visualization 
delay, and discussion delay. With “no delay” the subject 
began assembly of the task as soon as the demonstration 
was completed. “Visualization delay” consisted of an 
elapsed time of eight minutes between demonstration and 
application during which the subject attempted to visualize 
the task. “Discussion delay” consisted of an eight minute 
recorded discussion and test on “birch”, the wood from 
which the assembly tasks were made. 

Mechanical ability as measured by the Minnesota Paper 
Form Board Test, Otis IQ, and chronological age were 
used as control measures. Analysis of variance was used 
to test the hypotheses. Underlying the analysis of variance 
were the assumptions that the observations were random 
samples drawn from populations that had normal distri- 
butions with homogeneous variances. The five percent 
level of significance was selected for rejecting hypotheses. 

It is believed that evidence forthcoming from this study 
justifies the following conclusions based on comparisons 
made for subjects having a demonstration with those hav- 
ing no demonstration: 

1. The demonstration greatly reduced the time required 
to learn the assembly task by delayed imitation. This re- 
duction in time was statistically significant. 

2. The demonstration reduced the time required to 
learn the complex task to a much greater degree than the 
demonstration reduced the time required to learn the 
simple task. 

3. Verbalization of key elements accompanying the 
demonstration did not significantly reduce the time re- 
quired to learn either the simple or the complex tasks. 

4. Level of delay did not significantly affect the time 
required to learn these assembly tasks. 

Where comparisons were made among subjects having 
a demonstration the following conclusions are believed to 
be justified: 

9. Factors of verbalization and delay did not signifi- 
cantly affect speed of learning. 

6. The lack of significant correlation between time 
scores and control variables indicated that the demonstra- 





tion as presented in this study equalized the effects of IQ, 
mechanical ability, and chronological age. 

Additional implications of the findings and recommenda- 
tions for further study are included in the final section of 
the study. Microfilm $2.45; Xerox $8.60. 186 pages. 
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A PROGRAM FOR THE PREPARATION OF CORE 
TEACHERS BASED UPON A SURVEY OF 
TEACHERS IN THE CORE CURRICULUM 


(L. C. Card No. Mic 58-3514) 


Arthur Adkins, Ph.D. 
University of Minnesota, 1958 


Adviser: Nelson L. Bossing 


Problem 





What recommendations for a program of preparing 
core teachers can be made on the basis of information 
supplied by core teachers? 


Procedure 





Seven hundred sixty core teachers furnished informa- 
tion about the core curriculum as they taught it, by re- 
sponding to a detailed questionnaire. This instrument 
consisted of a check-list of 188 “core characteristics” 
which represented an expansion of Alberty’s ten criteria 
of the core. ? 

One hundred forty-four of these teachers completed a 
second questionnaire in the form of a check-list based 
upon the suggested program of preparing core teachers 
in a publication of the Association for Supervision and 
Curriculum Development, Preparation of Core Teachers 
for Secondary Schools.* They were asked which of the 
suggested features of such a program they considered 
desirable in the education of core teachers and which ones 
they considered had been present in the training they had 
received. 

The teachers’ responses to the first questionnaire 
were tabulated by IBM and the data from both instruments 
were presented primarily in the form of graphs. 











Findings and Conclusions 





Data on characteristics of the core were considered 
primarily as background information pertinent to planning 
a program of preparing core teachers. In general, the 
findings of the study indicate that, in the judgements of the 
core teachers, such a program should possess features 
characteristic of a core program itself, including the 
following: 

Variety of methods used in instruction. 

Individual differences recognized; guidance stressed. 
Stress on student participation and research. 
Present life concerns of students dealt with. 
Continuous cooperative planning by the staff. 
Students involved in community activities. 


> gn yD 2 D9 
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7. Facts used as tools to develop understanding. 

8. Blocks of time and flexibility in scheduling. 

9. Learning experiences provided at the college level 
of the same type desired for public school pupils. 


Citations from recent literature seem to indicate that 
movements of thought and practice in the field of teacher 
education are in this direction. 


Microfilm $9.65; Xerox $31.60. 762 pages. 


1, Grace S, Wright, Core Curriculum in Public High 
Schools, Bulletin 1950, No. 5, Federal Security Agency 
(Washington, D, C.: U. S. Government Printing Office, 
1950), p. 2. 

2. Association or Supervision and Curriculum Devel- 
opment, Preparation of Core Teachers for Secondary 
Schools (Washington, D, C.: National Education Associa- 
tion, 1955), pp. 34-50. 

















THE PREPARATION OF TEACHERS TO TEACH 
ELEMENTARY SCHOOL SCIENCE 


(L. C. Card No. Mic 58-3581) 


Bernard Earl Michals, Ed.D. 
Stanford University, 1958 


1. The Problem 


The purpose of this study was twofold: (1) to evaluate 
three courses in elementary science education based on 
competences required of prospective teachers of elemen- 
tary science; (2) to construct a science education pro- 


gram based on the analysis of the results of the evaluation. 


The problem was subdivided into the following questions: 
(1) What are the desired objectives for the preparation of 
teachers to teach elementary science? (2) What kinds of 
experiences will produce competent teachers of elemen- 
tary science? (3) What kind of a science education pro- 


gram is required to produce competent practitioners for 
the profession? 


2. Procedure 


The statement of competences outlined in the Califor- 
nia Definition was accepted as the basic foundation for 
evaluation in the study. Three classes were used for com- 
parison. | 

1) Two 2-quarter unit courses at Central Washington 
College of Education (322A and 322C); and one 
4-quarter unit course at Colorado State College 
(322B) were utilized for evaluation of experiences. 
In course 322A general discussion and group activ- 
ity were emphasized. However, twice the amount 
of time was spent on the content objectives in 
Course 322B. In Course 322C lecture-demonstra- 
tions were emphasized. 

2) An elementary science education test and two ques- 
tionnaires were prepared and administered to 58 
students in the elementary education program at 

.« Central Washington College; and 154 at Colorado 
State College. Reliability of the test as determined 
by the Kuder-Richardson techniques of internal 
consistency was found to be .83. 





3) Refinement of the questionnaires was based on the 
judgement of students and staff at Central Wash- 
ington College and graduate students at Stanford 
University. 

4) Background information as determined by the 
science education test and questionnaires indicated 
that, the statistically significant differences with 
regard to population characteristics in science and 
science teaching be considered minor for setting- 
up control groups for purposes of comparison. 


3. Findings 


Analysis of data collected, using the elementary science 
education test and questionnaires I and II, on students in 
the three courses indicated that: 

1) General discussion and group activities combined 
with written assignments produce a higher level of 
student achievement toward development of teacher 
competence that do lecture-demonstrations ina 
two quarter unit course. 

2) Additional time, if available, utilized in general dis- 
cussion and group activities combined with written 
assignments, produces the highest level of student 
achievement toward development of teacher com- 
petence in understanding science content. 

3) When students participate in general discussion and 
sroup activities on topics relevant to teacher prep- 
aration, they can apply the objectives more effec- 
tively to planning elementary science instruction, 
than if lectures are presented on the same topics. 


4. Recommendations and Conclusions 


On the basis of the findings of this study it is recom- 
mended that the program of preparation for the education 
of teachers to teach children science be based on the ac- 
cepted statement of competences outlined in the California 
Definition according to the following sequence. 

1) Course I: Elementary Science Education will in- 
clude eighteen objectives relevant to six topics of 
three quarter units in length. 

2) Course II: Special Science Problems in Childhood 
Education, will include eighteen objectives relevant 
to six topics of three quarter units in length. 

3) Course III: Science in Early Adolescent Education 
will include eighteen objectives relevant to six 
topics of three quarter units in length. 

The kinds of experiences designed for each of the 
courses are based on.those which produced the highest 
level of student achievement in the experimental program. 
Ninety meetings of fifty minutes each will be necessary 
to fulfill the requirement of such a program. 

The findings of this study further indicate that: (1) while 
evidence clearly points to the success of the program as 
outlined, detailed evaluation in a variety of situations is 
necessary to guide its further development; (2) there is 
need for further development and refinement of evaluation 
techniques for observation of students in programs of 
preparation. Such procedures would be useful to educators 
for further testing of experimental programs of teacher 
preparation in science. The results of the study further 
indicate that factors other than time be tested to deter- 
mine their influence on accomplishment of course objec- 


tives. Microfilm $3.80; Xerox $12.80. 294 pages. 
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A STUDY OF FACULTY PARTICIPATION AND 
EDUCATIONAL PLANNING PROCEDURES, WITH 
SPECIAL REFERENCE TO THE KENT STATE 
UNIVERSITY LABORATORY SCHOOL 


(L. C. Card No. Mic 58-3446) 


Raymond Roderick Palmer, Ph.D. 
The Ohio State University, 1958 


THE PURPOSE OF THE STUDY: This study is devoted to 
an analysis of group processes in the various phases of 
committee functioning. The writer tried to determine the 
relationship between certain processes and the effective- 
ness of faculty groups in solving their educational prob- 
lems. The study is focused on the staff activities of the 
Kent State University School and designed to present some 
suggestions for effective educational planning. 





THE METHOD OF INVESTIGATION: The principal 
sources of data were (1) the literature in the field of 
group dynamics, (2) observations of general faculty and 
small study group meetings at the Kent State University 
School, (3) interviews with staff members of this school, 
(4) information secured from check lists designed to as- 
certain morale, participation, group procedures, and 
productivity, and (6) Kent State University School records, 
minutes of faculty meetings, and catalogues. 





THE FINDINGS OF THE INVESTIGATION: The examina- 
tion of various studies provided a concept of what the 
group process is and how it functions in specific situa- 
tions to bring about the kind of program a modern school 
must have. The Kent State investigation led to the follow- 
ing findings: (1) Small groups are necessary for self- 
study projects. (2) Committee work was an important 
part of the faculty work load. (3) The participants must 
have a clear understanding of their duties. (4) Specific 
problems to be solved should be assigned to each group 
in order to avoid duplication of activity. (5) Committee 
work was carried on under somewhat less than ideal con- 
ditions, from a group process point of view. (6) Improve- 
ment of the procedures of committee action was not the 
major concern of the participants. (7) Lack of time for 
adequate discussion sessions, insufficient active partici- 
pation of staff members, slowness of committee action, 
and precipitate group decision-making interfered with the 
proper conduct of committee work. (8) Inadequately 
planned agenda and procedures minimized interaction of 
committee members. (9) Studying and solving problems 
by some groups brought forth certain recommendations 
for improvement of the school. (10) In other groups, con- 
flicts, differences, and dissatisfactions hindered produc- 
tivity. (11) Fuller understanding of school objectives and 
problems, extensive participation in group work, enhanced 
personal prestige of individual members, and increased 
opportunities for personal contacts were identified by the 
faculty as elements in effective committee work. 





CONCLUSIONS: (1) The findings of research in the dy- 
namics of group action provide helpful suggestions for 
cooperative group work which will facilitate educational 
planning. (2) The complexity of the problems involved in 
the operation of a modern campus laboratory school de- 
mands the participation of the entire staff. Faculty sup- 
port of the policies and programs of the school depends 





upon the extent to which staff members share in their de- 
termination. (3) Morale of the school is enhanced when 
the administrator includes the staff in the initial stages 
of planning and works in close relation with them as the 
activities progress. Staff members must be given ade- 
quate time for meetings, research, and recording findings. 
(4) The effectiveness of committee work is conditioned by 
(a) the kinds of services the committee is charged to per- 
form, (b) the assignment of participants to specific kinds 
of groups, (c) the types of individual behavior of group 
members, and (e) the quality and extent of interaction of 
the participants. Staff members’ understanding of their 
responsibilities, their skill in interpersonal relations, 
and their adherence to appropriate procedures in conduct- 
ing problem-solving and policy-making activities are basic 
to productive committee functioning. 

Microfilm $3.15; Xerox $10.80. 244 pages. 


THE DEVELOPMENT, CONSTRUCTION AND 
STANDARDIZATION OF A TEST OF 
MUSIC ACHIEVEMENT 


(L. C. Card No. Mic 58-2344) 


Alice M. Snyder, Ed.D. 
University of Oregon, 1958 


Adviser: Robert E, Nye 


There is a need today to measure the reading skills 
in music and the musical comprehension which an elemen- 
tary school classroom teacher should possess in order to 
teach music to boys and girls in the classroom. The pri- 
mary purpose of this music achievement test is to meas- 
ure the college and university elementary education 
students’ knowledge and skill in certain aspects of elemen- 
tary school music. This study also could help the profes- 
sors in music education measure the effectiveness of the 
curriculum which they offer to elementary education 
students in the basic music classes. 

In preparing this measuring instrument, the investi- 
gator utilized source materials for the music program of 
the children in the elementary schools. Three music 
series, Music for Living Series (1), Together We Sing 
Series (3), and Our Singing World Series (2), were ana- 




















lyzed as to rhythmic, melodic, and harmonic content, 
phrase construction and repetition, musical terms and 
symbols, listening activities related to music reading and 
comprehension, the use of major and minor modes, and, 
in general, the skills and understandings related to the 
overall music program in the public schools. 

From the folk song material contained in the music 
series and from original musical themes of the investi- 
gator, two hundred and eighty-two items were constructed. 
Two hundred and fifty-six items were chosen to be used 
in the preliminary forms of the music achievement test. 
Pilot studies were made at the University of Oregon with 
students in the music education classes. After analyzing 
the results of the six trial runs, seventeen items were 
discarded. The test was then arranged into two equiva- 
lent forms with one hundred and forty-one items included 
in each form. 

The test forms were edited for administration purposes 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 








EDUCATION 739 





by means of filmstrips and sound tapes. Two schools were 
chosen for the study, the University of Oregon and San 
Francisco State College. Both forms of the test were ad- 
ministered to three hundred eleven (311) elementary ed- 
ucation majors, and sixty-four (64) advanced music majors 
at San Francisco State College; at the University of Ore- 
gon the test was administered to sixty-nine (69) music 
education students and beginning music theory students. 
All IBM score sheets were hand scored. The data gathered 
were treated statistically to determine the reliability of 
the test forms. An item analysis of the test was made 
with the result that five test items were eliminated from 
each form. 


Table 1 


CALCULATION OF MEAN AND STANDARD DEVIATION 
FOR SAN FRANCISCO STATE COLLEGE 
ELEMENTARY EDUCATION MAJORS IN THE 
MUSIC EDUCATION CLASSES 








N = 311 Mean S.D. 
Snyder Music Achievement Test 

Form A - 74.65 18.88 
Snyder Music Achievement Test 

Form B 81.46 19.64 





Due to the novelty of the test, it can be assumed that 
Form A results might be expected to show depressed 
scores in relation to Form B scores. If Form B had been 
administered first, followed by Form A with an equally 
brief period of time between the two, it might be expected 
that results on Form B would be consistently lower than 
Form A scores. This assumption is based upon the re- 
liability coefficient which indicates the high level of pre- 
dictability of scores on the first form from scores on the 
second form. Further inspection of the matched cases 
also supported this assumption since most individuals 
scored four to eight points higher on Form B than on 
Form A. 

Form B was given in each case two days after Form 
A. The novelty of the test, the use of the filmstrip, screen, 
and projector, along with the use of tapes and the tape re- 
corder for sound, very likely affected the performance of 
the students during Form A to a greater extent than during 
Form B. Because they were accustomed to the test pro- 
cedure at the time they took Form B, and because they 


knew what to expect, would seem to account for the higher . 


performance on Form B. 


Validity 

During the construction of this test, the investigator 
was concerned with content validity. No other test of this 
type was available by which a validity coefficient could be 
derived to determine any degree of relationship between 
this test and another similar measure. The content valid- 
ity of this study is shown in the relationship of the music 
material with which children work in the public schools 
and the music material in the test items. The material in 
this test is a selected sample from the material contained 
in the three music series mentioned earlier. 

The coefficient of reliability between Form A and 
Form B of the test is high. The reliability coefficient for 





the two forms administered to three hundred eleven (311) 
elementary education major students at San Francisco 
State College was .993. In administering and scoring the 
test for sixty-four (64) music major students at San Fran- 
cisco State College, the reliability coefficient for the two 
forms was .998. 


Norms 

Percentile norms from the sample of three hundred 
eleven (311) matched cases of elementary education majors 
at San Francisco State College were computed. 

This music achievement test should prove useful as a 
placement instrument for elementary education majors in 
music education courses. Achievement in grasping the 
meaning of music through ability to read the musical score 
may now be determined. 

Microfilm $2.95; Xerox $10.20. 228 pages. 
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AN EVALUATION OF THE STANFORD SHELL 
MERIT FELLOWSHIP PROGRAM FOR 1956 


(L. C. CardNo. Mic 58-3589) 


Marian Elizabeth Cavassa Wagstaff, Ed.D. 
Stanford University, 1958 


It was the purpose of this study to appraise the effec- 
tiveness of the Shell Merit Fellowship in the light of the 
established objectives and to determine the extent to which 
these objectives have been achieved. 

Seminar data reports by staff members and Fellows 
were compiled and presented by the Program Director in 
a report identified as The Hurd Report. Data collected in 
a follow-up study eight months following the seminar were 
analyzed and compared to those presented in this report. 
Three different questionnaires were used. One was dis- 
tributed to the science Fellows, one to the mathematics 
Fellows and the third to their administrators. Instruments 
sent to the Fellows asked for an appraisal of the program 
similar to the end-of-seminar questionnaire. The ad- 
ministrators’ questionnaire provided opportunity for re- 
porting improvements in the teaching performance of the 
Fellows. 

Findings and Conclusions. 1) The seminar provided 
opportunity for Fellows to achieve most of the objectives 
of the program. 2) Fellows made effective use of the op- 
portunity to extend their academic background and under- 
standing of their subject. 3) Extensive information con- 
cerning methods of achievement of science and mathematics 
research and suggestions for classroom use of this in- 
formation was useful for the improvement of Fellows 
classroom performance in terms of the teaching objec- 
tives of the Fellows. 4) Improved competencies were 
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revealed in the use of tools and techniques of present day 
scientists. 5) Fellows showed improvement in ability to 
inform students of career opportunities, extend reading 
programs, and to enrich class discussions. 6) Effective 
use was made by the Fellows in their classrooms of what 
they had learned about new techniques, sources of infor- 
mation, and methods of evaluating new materials. (7) Pro- 
cedures for motivating, teaching, and evaluating the rapid 
learner, presented at the seminar, were not utilized ex- 
tensively since programs for the identification of the 
rapid learner, within school districts, were limited. 
8) Fellows reported effective results in the use of instruc- 
tion in defining specific problems, clarifying the issues 
and applying the data collected. 9) New leadership roles 
were assumed in professional organizations. 10) Limita- 
tions in leadership opportunity were reported within school 
districts. 11) University academic professional special- 
ists and high school teachers were able to cooperate in 
developing new materials to improve instruction in math- 
ematics and science. 12) High school administrators were 
involved in the evaluation of a national program to improve 
instruction. 13) Efforts of the academic and professional 
departments at Stanford University were coordinated as 
courses were planned and the program developed. 

Recommendations. The continuous evaluation proce- 
dures used throughout the program made it possible for 
adjustments to be made. Many of the needed changes re- 
vealed by the evaluation have been carried out. Recom- 
mendations indicated from this study are: 1) A greater 
emphasis is desirable at the outset of the program on the 
objectives and goals of the program. 2) Communication 
with school administrators should be established to ex- 
tend their understanding of the nature and purposes of the 
program to insure continued growth of the Fellows. 
3) More careful selection and use of speakers is desirable. 
4) Planning should be included in the program for utiliza- 
tion of seminar experiences on the high school level, es- 
pecially with reference to, a) use of field trips and 
speakers, b) the organization of junior research programs, 
and c) the identification of the rapid learner. 5) Proce- 
dures should be included to provide for more effective use 
- of the leadership competencies of the Fellows. 6) Staff 
coordination with participating school personnel should be 
continued. 7) Channels of communication between partic- 
ipants and the program should be maintained. 

Microfilm $3.20; Xerox $11.00. 246 pages. 








EDUCATION, THEORY AND PRACTICE 
A FRAMEWORK FOR RESEARCH IN 
INDUSTRIAL ARTS 
(L. C. Card No. Mic 58-3548) 
John Robert Lindbeck, Ph.D. 
University of Minnesota, 1958 


Adviser: William J. Micheels 


I. STATEMENT OF THE PROBLEM 


This study was concerned with the claims made for 
industrial arts. The result was the establishment of a 
system of hypotheses and sub-hypotheses to be utilized 
for industrial arts research. 


II. PLAN OF PROCEDURE 
In this study the following activities were undertaken: 


1. The compilation of a list of claims made for indus- 
trial arts, as derived from pertinent literature. 


2. The distillation of this list into categories called 
generalizations. 


3. The inclusion of evidences offered in support of 
each generalization. 


4. The formulation of an hypothesis based upon each 
generalization. 


5. The establishment of a set of sub-hypotheses for 
testing each hypothesis. 


6. The partial test of an hypothesis to illustrate the 
use of this dissertation as a guide to industrial arts 
research. 


The master list of generalizations reads as follows: 


I. Industrial arts provides an effective means for 
training wise consumers. 


II. Industrial arts develops an appreciation of design, 
materials, and workmanship. 


Ill. Industrial arts promotes an understanding of in- 
dustry and the value of the worker. 


IV. Industrial arts provides a means for developing 
valuable leisure activities. 


V. Industrial arts provides an opportunity for guidance 
through occupational exploration. 


VI. Industrial arts provides experiences for learning 
and perfecting manipulative skills. 


VII. Industrial arts develops the desirable habits of 
analysis, planning, safety, cooperation, and accuracy. 


VIII. Industrial arts promotes learning and understanding 
through manipulative experience. 


IX. Industrial arts promotes and develops creative 
thinking abilities. 


The appropriate hypotheses formulated for the gen- 
eralizations are: 
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I. CONSUMER EDUCATION HYPOTHESIS: Individuals 
who have received the experiences afforded in in- 
dustrial arts classes are discreet and selective in 
purchasing, using, and caring for consumer goods 
as a direct result of these experiences. 


il. APPRECIATION HYPOTHESIS: Individuals who 
have received the experiences afforded in indus- 
trial arts classes have developed an appreciation 
of design, materials, and workmanship as a direct 
result of these experiences. 


Ii. INDUSTRIAL KNOWLEDGE HYPOTHESIS: Individ- 
uals who have received the experiences afforded in 
industrial arts classes have acquired an understand- 
ing of industry and the value of the worker as a 
direct result of these experiences. 


IV. LEISURE ACTIVITY HYPOTHESIS: Individuals who 
have received the experiences afforded in indus- 
trial arts classes have developed leisure activities 
as a direct result of these experiences. 


V. GUIDANCE HYPOTHESIS: Individuals who have. 
received the experiences afforded in industrial arts 
classes have obtained vocational guidance as a 
direct result of these experiences. 


VI. MANIPULATIVE SKILLS HYPOTHESIS: Individuals 
who have received the experiences afforded in in- 
dustrial arts classes have acquired manipulative 
skills as a direct result of these experiences. 


Vil. DESIRABLE HABITS HYPOTHESIS: Individuals 
who have received the experiences afforded in in- 
dustrial arts classes have acquired the desirable 
habits of analysis, planning, safety, cooperation, 
and accuracy as a direct result of these experiences. 


VI. LEARNING HYPOTHESIS: Learning is enhanced 
when the learner has the opportunity to receive 
manipulative experiences in the process. 


IX. CREATIVITY HYPOTHESIS: Individuals who have 
received the experiences afforded in industrial 
arts classes are more creative as a direct result 
of these experiences. 


Ill, CONCLUSIONS 


One conclusion to emerge from this study was that 
there is little factual evidence to support the claims made 
for industrial arts. Indeed, most evidence is opinion 
rather than fact. | 

Another significant conclusion was that, in view of the 
trend toward adjudging an hypothesis a theory only after 
it has been verified, there exist at present no theories 
for industrial arts. The claims constitute, at best, a series 
of calculated guesses made for the field. It remains for 
these to be verified. 

Microfilm $2.25; Xerox $8.00. 172 pages. 





IMPROVING COUNTY SCHOOLS SERVICES 
THROUGH DEMOCRATIC WORK GROUPS 


(L. C. Card No. Mic 58-3759) 


Jack Noble Marsh, Ed.D. 
Stanford University, 1957 


The study’s problem was to determine whether the 
services of a small county schools staff might be im- 
proved through its cooperative work with problem-solving 
groups. The major hypothesis was that a county schools 
staff can improve its services as it helps groups solve 
their problems, if principles basic to democratic work 
groups are observed. 

The study describes and analyzes the changes which 
took place in the services of a small county schools staff 
in Northern California over a three-year period, 1953-54 
through 1955-56. In attempting to overcome a long-stand- 
ing widespread rejection of its services, this particular 
staff experimented in supporting three groups--a county 
administrators’ group working on educational problems 
common to the county’s school districts; an elementary 
school district leadership group administering a district- 
wide in-service program; and a county agency group 
(composed of representatives of the county’s health, wel- 
fare, education, and probation departments) attempting to 
help county youth who had atypical problems. 

Basic to the study’s methods are descriptions of county 
staff problems and services previous to 1953-54; descrip- 
tions of how the three groups started, their problems, 
their procedures, and their achievements; descriptions 
of the staff’s role in the groups and its leadership train- 
ing; and descriptions of staff service changes attributed 
to the group work. These descriptions are based on 
written records of county educational problems, group 
work progress, staff training, and long-range planning. 
The researcher was a participant-observer of each group 
studied. 

From the descriptions, changes effected by the group 
work in staff role and services are analyzed. The groups’ 
procedures are analyzed against the study’s principles of 
democratic group work. Conclusions are drawn to answer 
the study’s two questions: (1) In what ways can work with 
problem-solving groups change the nature of county school 
services? (2) What procedures are useful for a county 
staff to follow in training itself for democratic leadership? 

The study found that the nature of county schools serv- 
ices changed as the staff tried to use democratic means 
in working with teachers, administrators, and lay persons 
on group tasks of their own choosing. The resulting 
groups identified many county educational needs, they sub- 
stantiated their cruciality, and they made the problems of 
meeting those needs more manageable. 

Numerous changes were made in staff coordinating 
functions related to work with county-level agencies, 
large school districts, the county administrators’ group, 
and with the State Department of Education; in curriculum 
materials development, in-service programs, leadership 
training, and in overall county coordination. Special ed- 
ucation programs for the mentally retarded and juvenile 
hall pupils were developed. Many official county educa- 
tional policies changed. There were significant changes 
in the relationships of staff members and those involved 
in the group work. 
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The training procedures found useful to the staff studied 
were in the identification of democratic group principles 
and the staff’s systematic assessment of group experiences 
against these principles; the use of an outside resource 
person who aided the staff in identifying democratic group 
principles and who supported it in group work; a wide 
variety of staff group experiences, representative of some 
widespread functions from the scope of possible county 
services; attempts at the objective reconstruction of 
group experiences by keeping records of staff consensus 
observations; and adequate time for staff training meet- 
ings. 

The study’s findings show that the changes in county 
services constituted an overall staff service improvement. 
The processes used by the county schools staff as it 
worked with the three groups, based upon attempts to 
apply democratic leadership principles, improved the 
staff’s leadership practices. The new methods appeared 
to hold a potential for the further improvement of services. 

Microfilm $2.45; Xerox $10.20. 226 pages. 


INSTRUCTIONAL TELEVISION AS A MEDIUM OF 
TEACHING IN HIGHER EDUCATION 


(L. C. Card No. Mic 58-3444) 


Harold Franklin Niven, Jr., Ph.D. 
The Ohio State University, 1958 


The problem in the dissertation was to consider the 
role of television as a method of instruction in colleges 
and universities in relation to the present philosophy of 
higher education; to consider the principles of learning 
relevant to instructional television; and to evaluate in- 
structional television in terms of some of the educational 
objectives of higher education to find out what we now 
know, and even more important, what we do not know about 
television as a medium of teaching. 

Higher education was scrutinized in terms of its pre- 
vailing philosophies which emphasize both the goal of a 
liberalizing education and the necessity of specialized 
education to provide for the learning of a vocation. The 
claims for the use of television were seen in relation to 
this background of basic purposes. Instructional televi- 
sion was seen as a means of conveying a part of the total 
learning process. Hence the principles of learning were 
carefully examined for their implication. The heart of 
this study consisted of an evaluation of instructional tel- 
evision in terms of the generally recognized educational 
objectives of higher education. This was followed by a 
consideration of the role of the teacher in instructional 
television and of the attitudes and opinions of faculties 
and students who have been involved in instructional tel- 
evision. Finally, some of the practical factors in in- 
structional television in higher education were discussed. 

The interest in television as a teaching tool is the re- 
sult of several factors. Educators are continually inter- 
ested in new instructional media. They are interested in 
increasing teaching effectiveness and in finding better 
ways of accomplishing the educational objectives of higher 
education. Television possesses certain administrative 
and logistic advantages in relation to education. By this 
medium it is possible for students to have access to the 





best teachers available in the college or university, as 
part of their educational experience, and by virtue of 
television’s visual aid characteristics and ability to fur- 
nish close up views “back-row” students may enjoy clear 
vision with those up front. 

In considering television as a medium of instruction, 
it is important to recognize that television, like other 
materials and media of instruction, has certain unique 
values and limitations. Its uses in education must cap- 
italize on values and take account of limitations. Tele- 
vision, like books, films, radio, maps, models and re- 
cordings, is a tool of instruction. The value of televised 
instruction as a tool of higher education is dependent upon 
its application and its pertinence to learning needs. The 
nature of learning through television is essentially the 
same as learning through any other medium. This implies 
that we must adapt television to the learner rather than 
modify the nature of learning to fit the characteristics of 
the medium. 

The findings of this study indicate that television is an 
effective teaching medium for the presentation of know- 
ledge (organized information) and manipulative or motor 
skills. Therefore, it was concluded that televised instruc- 
tion is as effective as conventional instruction for teach- 
ing courses for which the primary goal is the acquisition 
of knowledge, and also for those courses that consist 
totally or in part, of the learning of manipulative or motor 
skills. In the light of this conclusion instructional tele- 
vision, systematically used, has an integral place in 
higher education as a teaching medium. However, beyond 
this point, lack of evidence prevents generalizations con- 
cerning the effectiveness of television as a method of 
teaching in higher education. 
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A COMPARISON OF TWO METHODS OF TEACHING 
A COLLEGE GENERAL BOTANY COURSE 
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(L. C. Card No. Mic 58-2159) 


Joseph D. Novak, Ph.D. 
University of Minnesota, 1958 


Adviser: Palmer O. Johnson 


This study was concerned with an experimental com- 
parison of a “conventional” and a “project centered” 
method of teaching a college general botany course. The 
two methods were compared as to their relative effect on 
student gain in knowledge of botanical facts and princi- 
ples, ability to solve problems in science, expression of 
a more scientific attitude, and recall of facts. 

The completely randomized design was employed, 
wherein the treatments are randomly arranged over all 
of the experimental material. There were two different 
treatments in this study and these were referred to as 
teaching methods. 

The conventional method was the method of instruc- 
tion in use in the Botany Department at Minnesota for 
more than five years. The project centered method was 
similar to the conventional approach except that material 
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was presented more rapidly and a six weeks’ period was 
devoted to individual project work. Both methods made 


use of extensive individual laboratory work, demonstra- 
tions and lectures. Lecture notes were dittoed and dis- 
tributed to students in the experimental class exclusively 
and labeled photomicrographs were also supplied. 

Concepts from information theory were used to develop 
descriptions of scientific problem solving and scientific 
attitude with the view that these would aid in the develop- 
ment of special examinations for measuring changes in 
these two areas. Both the problem solving test and the 
scientific attitude test were shown to have significant re- 
liability coefficients, though they were low-0.4 and 0.5, 
respectively. Both tests involved little or no subject 
matter presented in the course. Other tests used to meas- 
ure changes in knowledge of facts and principles were all 
shown to have significant reliability coefficients in the 
range of 0.41 to 0.85. Correlation coefficients between 
various pre-tests and criterion tests were found to be 
low, with the highest single correlation (r = 0.36) between 
the problem solving pre-test and the lecture facts and 
principles test. | 

The experiment was conducted over a period of two 
quarters or approximately six months. The two groups, 
to which the treatments were assigned at random, con- 
sisted of twenty-nine students for the conventional method 
and seventeen students for the project centered method. 
It was shown that both sections could be considered ran- 
dom samples from the total general botany class of 
1956-57. 

The analysis of variance and covariance was employed 
to test the null hypothesis for difference in student change 
in (1) knowledge of botanical facts and principles (2) abil- 
ity to solve problems in science (3) gain in scientific 
attitude and (4) retention of factual knowledge. No signif- 
icant differences in means were found between the group 
taught by the conventional method and the group taught 
by the project centered method, with the exception that a 
two-way analysis of variance of the fact retention post- 
test scores and ACE percentile ranks indicated a signif- 
icant difference in means on the fact retention post-test 
in favor of the group taught by the conventional method. 
The same analysis showed a significant interaction be- 
tween ability group and fact retention post-test scores. 

It was also shown that the group taught by the project cen- 
tered method were significantly more variable in achieve- 
ment on the tests for botanical knowledge. The latter 
data together with the data from the two-way analysis of 
variance suggested that the project centered method pro- 
vided better for individual differences, with achievement 
in this group proportional to level of ability. 

The knowledge acquired by the students during the 
course of their six week period of project work was not 
measured in this study, though it is likely that learning 
took place. There was a suggestion of greater gain in 
problem solving ability and scientific attitude, as meas- 
ured in this study, but this gain was not significant. 
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DISCIPLINE IN ORAL-AURAL DISCRIMINATION AS 
A FACTOR IN DEVELOPING POWER IN SPELLING 


(L. C. Card No. Mic 58-3585) 


Thelma M. Rea, Ed.D. 
Stanford University, 1958 


During the past half century, research has disclosed 
that development of power in spelling involves a compos- 
ite of many interrelated abilities--oral, aural, visual, 
haptical. Some recent studies have indicated that oral- 
aural abilities may play a far more important role in the 
development of spelling power than previous investigations 
have demonstrated. 

The purpose in this study was to attempt to establish 
some basis for evaluating the effectiveness of emphasis 
upon the training of oral-aural abilities in methodology 
in spelling in relation to emphasis upon either visual or 
haptical training. The hypothesis was that sequential 
training in listening for phonemes in relation to their 
placement in a word, in enunciating those sounds, and in 
reproducing them in written words will: 1) Increase a 
child’s general achievement in spelling more than the 
same amount of instruction which emphasizes primarily 
either the haptical or the visual method of instruction. 

2) Promote greater transfer of learning to similar tasks 
than instruction which places major emphasis upon either 
of the other skills. 

This study was directed primarily toward testing the 
efficacy of oral-aural training. There was no intent to 
minimize the strategic value of haptical and visual train- 
ing as essential factors in any balanced program of 
classroom instruction. 

The research design was as follows: 

1. Pretests were given to 207 second grade pupils. 
Three groups of 39 pupils each were matched within ad- 
equate limits in four variables: a) general spelling 
achievement, b) initial proficiency in tasks for evaluation 
of transfer, c) age, and d) sex. 

2. Instruction for a period of ten weeks was carefully 
controlled. One group was taught by methods which placed 
major stress on haptical training; one by methods which 
were based on training of oral-aural abilities; and one by 
methods which primarily emphasized visual imagery. The 
word list included two- and three-letter words in which 
the phonemes were spelled with a single letter. The lists 
for all three groups were identical. 

3. Posttests were administered to determine the 
amount of growth in general achievement and the extent 
of transfer of learning. 


Major findings and conclusions.--There were no Sig- 
nificant differences among the groups in growth in general 
spelling achievement as measured by the standardized 
test. 

There was a significant difference in favor of the oral- 
aural instruction demonstrated by the test for transfer of 
learning. The differences between the means of the oral- 
aural and the haptical groups and the oral-aural and the 
visual groups when tested by the t technique were signif- 
icant at the .005 level. This means that the probability 
that so large a difference would arise through chance 
alone would be five in 1000 times. 

The results warrant the following conclusions: 

1. Within the limitations of this study, the teaching of 
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principles in regard to the application of phonemes in 
contextual writing did produce greater transfer of learn- 
ing to similar tasks than was evidenced by training which 
primarily emphasized either the visual or the haptical 
approach. 

2. Within the limits of this study, no one of the three 
methods of instruction produced significant differences in 
growth in general spelling achievement. 

3. The results support the conclusion of Hanna and 
Moore that, with carefully planned materials and methods, 
children should gain a skill in spelling which would pre- 
clude the necessity of studying every word. 

4. The results suggest that conscious, consistent, and 
sequential training in oral-aural discrimination may play 
a very important role in promoting spelling power. 
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SOCIAL SCIENCE GENERALIZATIONS FOR USE IN 
THE SOCIAL STUDIES CURRICULUM: 
COMMUNICATING FACTS, IDEAS, AND FEELINGS 


(L. C. Card No. Mic 58-3587) 


George Peter Rusteika, Ed.D. 
Stanford University, 1958 


Purpose of the Investigation 





This dissertation represents one of a series of studies 
constituting a group investigation concerned with the iden- 
tification of social science generalizations for possible 
use in the elementary school social studies curriculum. 
The particular purpose distinguishing this study from the 
others is the identification and selection of generalizations 
dealing with the basic human activity of communicating 
facts, ideas and feelings. These generalizations were 
identified through an analysis of literature selected from 
two sources: (1) from the cross-disciplinary fields of 
communications, and (2) from the social sciences of 
anthropology, economics, geography, political science, 
social psychology, and sociology. After the generaliza- 
tions were identified and recorded they were then catego- 
rized and made available to future reseachers for valida- 
tion and refinement. 





Procedures 





1. The first step in the research was the compilation 
of a selected bibliography from the six social science 
disciplines, and a selection of texts from the field of com- 
munications. This involved (1) collection of an initial 
bibliography; (2) selection of specialists; (3) rating of the 
bibliography by specialists; and (4) final selection of ref- 
erences. Criteria were established for selection of 
Specialists and for rating of the bibliography. Ultimately, 
a total bibliography of sixty-two texts was selected. 

2. For purposes of this study a generalization was de- 
fined as a “universally applicable statement at the highest 
level of abstraction relevant to all time or stated times 
(as prehistoric) about man past and/or present engaging 
in the basic human activity of communicating facts, ideas, 
and feelings.” A series of pilot studies assured a high 
degree of objectivity and uniformity in the collection of 





the data. Several examples of generalization identified 
in this study follow: 


“The specialized roles which different persons play in 
society need special kinds of signs for their fulfillment. 


“... linguistic study must always start from the 
phonetic form and not from the meaning.” 


“When words become substitutes for thoughts, com- 
munication breaks down.” 


3. All identified generalizations were recorded on a 
modified “Key-Sort” card and coded as to its source. A 
total of 1095 generalizations were recorded initially. At 
the conclusion of screening out questionable statements by 
the researcher, 752 remained, and at the conclusion of 
screening by two team members, 722 remained. 

4. The generalizations were then categorized through 
an analysis of the data in terms of the frequency of re- 
currence of major ideas and the establishment of discrete 
categories suggested by this incidence. 

5. The researcher then located and brought together 
those generalizations for which, in whole or in part, com- 
parable statements were found. This synthesis finally 
resulted in 488 generalizations. 


Conclusions 





1. This study provides an extensive listing of signif- 
icant generalized ideas concerning man engaged in com- 
municating facts, ideas, and feelings. 

2. This research may provide data through which 
educators may improve the social studies curriculum. 

3. This research may provide a meaningful link be- 
tween the social studies and the language arts programs, 
and may help groups develop patterns of curriculum or- 
ganization which may be more effective than those cur- 
rently in use. 

4. Writers of texts and producers of other instruc- 
tional materials may find use for the data in improving 
the communicative value of the materials, as well asa 
source of content. 

5. Completing this study has opened many “next steps” 
for further research. 
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AN EVALUATION OF GROUP GUIDANCE UTILIZING 
A PROJECTIVE TECHNIQUE WITH TWELVE 
UNDERACHIEVING ADOLESCENT BOYS 


(L. C. Card No. Mic 58-3729) 


Sister Mary Harriet Sanborn, O.P., Ph.D. 
University of Michigan, 1958 


The Problem 


This study considered the problem of underachieve- 
ment in twelve average and above-average adolescent 
boys. The writer evaluated group guidance utilizing an 
original projective technique as an approach to their prob- 
lems. The hypothesis was: 

Given six group-guidance meetings in which the par- 
ticipants create a series of projective drawings and 
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verbalizations followed by discussion related to learning 
and/or the problems of learning the adolescent boy under- 
achiever will: 

1. Express inner conflicts of which he may be other- 
wise unaware and/or with which he may be unable to deal. 

2. Work through inner conflicts to the extent of aware- 
ness and/or insight. 

3. Experience change in attitudes and/or habits of 
learning. 

4. Reflect change in his scholastic achievement. 


The Procedure 


The method was posited on these assumptions: 

1. In group guidance peer support enables the under- 
achiever to attack his problem more comfortably. 

2. A projective technique provides for freedom of ex- 
pression and for release of forces that may be denied 
expression in real life. 

3. A nondirective climate helps release latent forces 
for growth within the individual. 

4. The 5 per cent level of confidence establishes sta- 
tistical significance for tests applied to the data. 


Two questions determined procedural focus: 

1. Will the projective device uncover need tensions 
and resistances that may be factors in the individual under- 
achievement syndrome? 

2. Will attitudes and habits conducive to positive 
changes in learning be effected? 


The research design included: 

1. A control group matched with the experimental 
group. 

2. Evidence of expressed inner conflicts and/or 
“working through” them obtained from: 


a. Evaluations of projective scripts by three judges. 


b. Writer’s log of testees’ behavior and contribu- 
tions in discussions. 


c. Writer’s notes from individual interviews fol- 
lowing group meetings. 


3. Determining the difference between the differences 
in the experimental and control groups in respect to at- 
titudes and learning habits and in scholastic achievement 
by means of: 


a. Early and late percentile scores on the Brown- 
Holtzman Survey of Study Habits and Attitudes. 


b. Teacher ratings on study habits and attitudes 
prior to and following the experimental ex- 
perience. 


c. Scholastic achievement in content subjects for 
current and previous semesters. 


The Results 


Judges’ ratings of needs expressed in first and last 
pairs of projective drawings were statistically significant 
beyond the 5 per cent level of confidence and sustained 
the first term of the hypothesis. 

Tallies made from analyses of discussion content 
showed the expression of needs and perceptions of inner 





conflicts in all group-guidance sessions. The writer ad- 
mitted their subjectivity and the possibility of contamina- 
tion in offering them in support of the hypothesis. 

Judges’ evaluations for awareness of conflict and/or 
insight showed a mean difference significant at the 1 per 
cent level of confidence and sustained the second term of 
the hypothesis. 

In the individual interview two-thirds of the boys re- 
vealed an awareness of the following factors in learning 
problems: 

Student responsibility is key to real learning. 
Guidance needed in early elementary grades. 
Resistance to study demands is chronic. 

Cultural value-pattern is significant. 

Goals are important for sustaining attention. 

Peer distractions are strong and mostly detrimen- 
tal. 

The difference between the experimental and control 
groups in their differences in SSHA percentiles was sig- 
nificant at the 1 per cent level of confidence. The differ- 
ences on teacher ratings and scholastic achievement were 
not statistically significant. 


Ook wo Nw 


Conclusions 


The terms of the hypothesis in respect to maladjust- 
ment syndromes central to learning difficulties were 
clearly supportable. It appears that scholastic achieve- 
ment change, herein nonsignificant, may be projected as 
a long-range possibility in view of statistically significant 
change in study habits and attitudes. Two case studies 
revealed dramatic possibilities for utilizing group guidance 
with the projective device for individualized resolutions of 
underachievement. 

Microfilm $2.30; Xerox $8.20. 176 pages. 


A RECOMMENDED PROGRAM FOR HIGH SCHOOL 
GENERAL MATHEMATICS AS DETERMINED BY AN 
APPRAISAL OF PRESENT CONTENT AND 
PLACEMENT OF SUBJECT MATTER 


(L. C. Card No. Mic 58-2857) 


Lois Tyler Wales, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor William A, Lawrence 


The purpose of this study was to formulate a program 
for high school general mathematics on the basis of an 
appraisal of present content and placement of subject 
matter. 

In the initial phase of the study the director of the 
proper division of the state department of education in 
each of the forty-eight states was sent a questionnaire 
relative to high school general mathematics courses and 
textbooks used in these courses. Of the forty-five state 
departments returning questionnaires, twenty-five re- 
ported titles, authors, and publishers of general mathe- 
matics textbooks on the state-adopted, state-approved, : 
or state multiple listing of textbooks. From this list, 
twenty selected textbooks were analyzed according to 
number and percentage of pages devoted to various topics 


The items following each abstract are: the number of manuscript pages in the dissertation and tts cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 








746 EDUCATION 





and a combined list of topics was made. The next step 
was concerned with the selection of the appraisal group 
to evaluate each topic in the combined list as to its impor- 
tance and grade placement in a program of high school 
general mathematics. Mr. M. H. Ahrendt, Executive Sec- 
retary of the National Council of Teachers of Mathematics, 
together with the Board of Directors, was requested to 
recommend a panel of leaders in the field who, in their 
opinion, were competent to evaluate high school general 
mathematics courses. Each member of the appraisal 
group selected in the manner described was sent the com- 
bined list of topics and was requested to rate each topic 
as to its importance in accordance with an enclosed rating 
scale and to indicate the high school year or years in 
which the topic should appear. On the basis of this ap- 
praisal the recommended program for high school general 
mathematics was formulated. 

A topic was included in the recommended program for 
high school general mathematics if its mean rating was 
as high as 2.0 which was the point value assigned a topic 
of some importance; a topic was placed in the year or 
years in which a majority of the panel members agreed as 
to grade placement; other topics, on which there was not 
majority agreement, were included as supplementary 
material in the year or years in which the percentage of 
agreement was highest. When the program for each year 
was formulated, it was found that the number of topics 
included each year decreased sharply after the freshman 
year. It was therefore recommended that further study 
be made in order to determine (1) the allotment of time 
for general mathematics in each high school year and 
(2) the measures to be used in organizing and administer- 
ing such a high school program of general mathematics. 

Microfilm $2.00; Xerox $7.00. 150 pages. 


TEACHER-PUPIL PLANNING IN THE TEACHING OF 
SECONDARY SCHOOL SOCIAL STUDIES AS 
DESCRIBED IN PROFESSIONAL PUBLICATIONS 
BETWEEN 1920 AND 1956 


(L. C. Card No. Mic 58-3749) 


Walter Scott Westerman, Jr., Ph.D. 
University of Michigan, 1958 


The purpose of this study is to describe the develop- 
ment and use of teacher-pupil planning in the teaching of 
the secondary school social studies of the United States 
from 1920 until 1956. Five questions were designed to 
achieve this purpose. These are: (1) What have been the 
reasons underlying the use of teacher-pupil planning? 

(2) What have been the varied classroom uses of teacher- 
pupil planning? (3) What have been the techniques of the 





operation of teacher-pupil planning? (4) What criticisms 
have been offered concerning the use of teacher-pupil 
planning? (5) What have been the stages in the develop- 
ment of teacher-pupil planning? Four hypotheses were 
tested within the framework of these questions: (1) The 
reason most frequently stated in support of the use of 
teacher-pupil planning is that it promotes training in 
citizenship. (2) Pupils in the social studies who have par- 
ticipated in teacher-pupil planning have shared mostly in 
planning the process of study and have rarely had oppor- 
tunity to share in the planning of content. (3) When pupils 
do plan content, it is in those social studies courses 
which are “integrated” or “fused” courses rather than the 
separate subject courses. (4) Descriptions of the tech- 
niques of using teacher-pupil planning appear infrequently 
in comparison to other types of references. 

The data for the study were derived from the profes- 
sional literature which has been written for prospective 
social studies teachers or social studies teachers in- 
service. As the literature was examined references re- 
lated to teacher-pupil planning were noted. These were 
classified according to types of references and according 
to times of appearance. Frequency tables were estab- 
lished on the assumption that the frequency of appearance 
of a given reference during a given time-span may be 
representative of the degree of its acceptance. Compar- 
ative frequencies were examined in each of the seven 
time-spans in an effort to identify changes which were 
occurring in teacher-pupil planning from 1920 until 1956. 

A general conclusion resulting from this examination 
of the development and use of teacher-pupil planning in 
the teaching of the secondary school social studies is 
that teacher-pupil planning has been a maturing and in- 
creasingly accepted classroom process. The reasons in 
support of the use of teacher-pupil planning have become 
more fully developed. There has been growth in the di- 
versity and locations of its use. The processes of its 
use have become elaborately described. Criticisms of 
its use are now relatively absent. The general develop- 
mental pattern of teacher-pupil planning appears to have 
included stages of “introduction,” “dormancy,” * criti- 
cism,” “interpretation,” “confidence,” and “ maturity.” 

Specific conclusions resulting from the hypotheses 
of this study are as follows: (1) The improvement of 
learning predominates as the underlying reason for the 
use of teacher-pupil planning in the social studies. 

(2) Pupils in the social studies who have participated in 
teacher-pupil planning have shared in the planning of 
the content almost as frequently as in planning the proc- 
ess of study. (3) Teacher-pupil planning of content oc- 
curs in separate subject courses although examples of 
the planning of content are slightly more frequent in the 
integrated courses. (4) Almost one-third of all refer- 
ences to teacher-pupil planning include some description 
of the techniques of its use. 
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PRESSURE LOSSES AND HEAT TRANSFER 
FOR THE FLOW OF MIXTURES OF 
IMMISCIBLE LIQUIDS IN CIRCULAR TUBES 


(L. C. Card No. Mic 58-3806) 


Jerome Woodruff Finnigan, Ph.D. 
Oregon State College, 1958 


Major Professor: James G. Knudsen 


A preliminary study has been made of the flow and heat 
transfer characteristics of mixtures of immiscible liquids 
flowing in a smooth circular tube. The literature reveals 
a considerable effort devoted to the study of vapor-solid, 
vapor-liquid, and liquid-solid systems, but very little work 
on liquid-liquid two-phase systems. Apart from their 
fundamental interest such systems are important in the 
operation of industrial equipment involving the contacting 
of immiscible liquids. | 

The apparatus consisted of a piping loop containing a 
mixing tank, a pump, a sharp-edged orifice meter, anda 
vertical test section of 7/8-inch brass condenser tubing. 
Fanning friction factors were determined from pressure 
drop measurements across a 6-foot length of tubing, and 
orifice discharge coefficients were obtained from orifice 
pressure drops. The pressure drop measurements were 
made -with double-liquid differential manometers. A pos- 
sible method of measuring heat transfer coefficients was 
employed by the use of a short heating coil on the tube. 
The coil, 2 inches long, was wound on a section of test sec- 
tion tubing and power was supplied electrically. Film heat 
transfer coefficients were determined from the measured 
heat input, the measured tube-wall and fluid temperatures, 
and the geometry of the system. The flow rate range in- 
vestigated was from about 1 to 30 gallons per minute, cor- 
responding to Reynolds numbers (based on water) from 
4,000 to 125,000. 

The fluids used in the present work were water and a 
commercial petroleum solvent. These liquids formed a 
practically immiscible system producing highly unstable 
dispersions upon agitation. This instability limited the 
range of achievable mixture compositions, and also made 
measurements extremely unreliable at low flow rates. 
Dispersions of solvent-in-water (water as continuous 
phase) having concentrations from 0 to 63 volume per cent 
solvent, and of water-in-solvent (solvent as continuous 
phase) with concentrations of 0 and 9 volume per cent water 
were investigated. 

It was found that friction pressure losses in smooth 
tubes could be estimated for highly turbulent flow of 
solvent-in-water dispersions by using the existing rela- 
tionship between the friction factor and the Reynolds num- 
ber (von Karman equation). The dynamic viscosity used 
in the Reynolds number was an apparent viscosity evalu- 
ated from a modified Einstein equation. These apparent 
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viscosities were as much as 900 per cent larger than the 
viscosities of the pure liquids, and to a first approxima- 
tion depended only on the viscosity of the continuous-phase 
liquid and the volume fraction of the dispersed phase. 
Secondary effects caused by particle size refinement and/ 
or non-Newtonian behavior were noted, and these effects 
Should be investigated further. Pressure losses deter- 
mined as described above reproduced the experimental 
values within £5 per cent. Water-in-solvent dispersions 
behaved essentially as pure solvent up to a water concen- 
tration of about 9 per cent, which was the highest attain- 
able concentration in the present equipment. 

Orifice discharge coefficients were substantially con- 
stant above an orifice Reynolds number of 20,000. A co- 
efficient of 0.61 could be used in design calculations in- 
volving any of the mixtures investigated with a maximum 
error of about 4 per cent. 

The heating coil method used for the determination of 
film heat transfer coefficients showed definite promise and 
this method should be investigated further. 

Film heat transfer coefficients for solvent-in-water 
dispersions were intermediate between those for pure 
water and pure solvent. For Reynolds numbers greater 
than 10,000 the data were correlated within +35 per cent 
by a Dittus-Boelter type equation, in which the specific 
heat and thermal conductivity of pure water were used in 
evaluating the dimensionless groups. As with the pres- 
sure loss determinations, water-in-solvent dispersions up 
to 9 volume per cent water behaved essentially as pure 
solvent. Microfilm $2.15; Xerox $7.60. 163 pages. 


THE EFFECT OF INTERFACIAL TENSION 
ON THE RATE OF MASS TRANSFER IN 
TERNARY LIQUID-LIQUID EXTRACTION 


(L. C. Card No. Mic 58-3796) 


Julian F. Mote, Ph.D. 
Virginia Polytechnic Institute, 1958 


It was the purpose of this investigation to ascertain the 
qualitative nature of the interfacial tension equilibrium 
characteristics of the systems hexane-acetone-water and 
toluene-acetone-water by studying the effect of drop ve- 
locity on drop weight through use of the modified drop 
weight procedure, and comparing these results with those 
obtained from systems known to have time dependent in- 
terfacial tension relationships; to then evaluate the effect 
of interfacial tension on the rate of mass transfer by ob- 
taining extraction data for the above systems in a hori- 
zontal, countercurrent liquid-liquid extraction tube for a 
series of interfacial tension values achieved through vari- 
ation of the total acetone concentration in the system; and 
finally, to attempt to obtain an equation correlating the 
overall mass transfer coefficient based on the solvent film 
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with the physical and operational variables of the systems 
and extractor. 

The observation that some three component, ternary 
systems containing high molecular weight solutes required 
time to reach interfacial tension equilibrium, prompted a 
more careful consideration of the assumption that deter- 
minations of this property obtained under static conditions 
represented the values existing under extracting conditions. 
The drop weight method was selected for comparison 
studies. An equation relating drop weight to drop velocity 
was derived, and took the form: 


2nrog APv? 
m = _ 
g a 








where: 
m = drop weight, gm 
2,7 = constants 
r = tip radius, cm 
O = interfacial tension, dynes/cm 
g = acceleration due to gravity, cm 


A= cross sectional area of capillary 
tube, sq cm 


© = density of fluid flowing in capillary, 
gm/cu cm 


v = drop velocity, drops/min 


9 = correction factor for non-ideal drop 
detachment from tip. 


The equation predicted that if (6) and (@) were constants, 
a plot of drop weight (m) versus the square of the drop ve- 
locity (v*) would result in a straight liné. The systems 
used to test the validity of the above equation were arabic 
acid and acetone as solutes with each of the following 
liquid pairs: benzene-water, cyclohexane-water, and 
toluene-water. 

From this study, it was concluded that 


1. Adjustment of interfacial tension for the systems 
acetone in toluene, benzene, or cyclohexane with water 
was so rapid that equilibrium was reached as quickly 
as the drops could be formed. 


2. The interfacial tension values of systems con- 
taining solutes having a molecular weight of 50 to 60 
measured by equilibrium methods will be representa- 
tive of the interfacial tension values for the systems 
under extracting conditions. 


3. Equilibrium methods are not suitable for evalu- 
ating interfacial tension under extracting conditions for 
solutes having a molecular weight on the same order of 
magnitude as that for arabic acid. 


4. The experimental method used in this investiga- 
tion failed to show any transient values of interfacial 
tension less than the equilibrium values as postulated 
by Christiansen and Hixon. 


Extraction tests were made on the systems toluene- 
acetone-water and hexane-acetone-water at 25 to 29 °C, in 
an effort to determine the effect of interfacial tension on 
the overall mass transfer coefficient. Phase flow rates 
covered a range of 1,000 to 10,000 pounds per hour per 





square foot for both phases. Concentration ranged from 
35 to 5 weight per cent acetone in the inlet water stream, 
and 20 to zero weight per cent acetone in the inlet toluene 
stream. For the hexane system, the concentrations varied 
from 45 to 15 weight per cent in acetone in the inlet water 
phase, and 5 to zero per cent acetone in the inlet hexane 
phase. The results of this study led to the following con- 
clusions: 


1, The overall mass transfer coefficient for ace- 
tone from water to hexane based on the hexane film, 
increased from 0.012 to 0.060 with an increase in inter- 
facial tension from 7.6 to 24.0 dynes per centimeter, 
as controlled by decreasing acetone concentration. 


2. The overall mass transfer coefficient for ace- 
tone from water to toluene based on the toluene film, 
decreased from 0.0145 to 0.048 with an increase in in- 
terfacial tension from 6.6 to 22.5 dynes per centimeter, 
as controlled by decreasing acetone concentration. 


3. Because of the opposite effect of interfacial ten- 
Sion on transfer of acetone from water to hexane and 
to toluene, no generalization as to the effect of inter- 
facial tension on the overall mass transfer coefficient 
could be made. 


4. The mass transfer coefficient for acetone to 
toluene was 0.1 to 0.025 of the transfer coefficient for 
acetone from water to toluene. 


0. The overall mass transfer coefficient based on 
the solvent phase concentrations can be correlated 
with 67 per cent accuracy with the physical properties 
of the system by the equation: 














Ked i -2, ds _— re 4.0592 
_* 2.708x10 Tp. Go 
A 5.4361 dG 0.4701 dG 0.3027 
{ Ss \ Ss x) 
‘e ae ) ye 
where: 


Ke = overall mass transfer coefficient based on 
solvent phase, lb/hr-sq ft-AC 


d = diameter of horizontal extraction tube, ft 
Ds = diffisuvity of solute in solvent, sq ft/hr 
@ = interfacial tension, lb/hr? 
P. = density of solvent phase, lb/cu ft 
iS 


= viscosity of water and solvent phases, re- 
spectively, lb/ft-hr 


Gw,Gs = mass velocity of water and solvent phases, 
respectively, lb/hr-sq ft. 


6. Equations correlating the individual film coef- 
ficients with physical properties of the system derived 
from binary extraction studies could not be used to 
predict ternary overall mass transfer coefficients. 
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A KINETIC STUDY OF THE 
HYDROGENATION OF ETHYLENE OVER 
A NICKEL-ALUMINA CATALYST 


(L. C. Card No. Mic 58-3186) 


Allen Charles Pauls, Ph.D. 
Purdue University, 1958 


Major Professor: J. M. Smith 


The catalytic hydrogenation of ethylene to ethane over 
a nickel-alumina catalyst was investigated experimentally 
in order to determine the kinetics of the reaction. The 
kinetic relation is required in interpreting the relation be- 
tween overall reaction rate data and the diameter of porous 
catalyst pellets. The hydrogenation reaction over nickel 
catalysts has not been studied experimentally at a pressure 
of one atmosphere or above, nor has the flow reactor tech- 
nique been used. 

The kinetic measurements were made using the “dif- 
ferential” reactor technique. The reactor consisted of a 
one-quarter inch stainless steel tube surrounded by a cool- 
ing jacket. The catalyst was prepared by impregnating one 
eighth inch alumina spheres with a solution of nickel ni- 
trate. The catalyst was dried, heated to decompose the ni- 
trate and reduced in the reactor with hydrogen. The 
catalyst bed was diluted with inert pellets in order to main- 
tain nearly isothermal conditions. The formation of ethane 
was measured by comparing the thermal conductivities of 
the reactor feed and effluent gases in an unbalanced direct 
current Wheatstone bridge. The feed composition was de- 
termined from the metered flows of hydrogen and ethylene. 

Measurements of the reaction rate were made at tem- 
peratures between 30 and 80°C. at atmospheric pressure 
and pressures between atmospheric and 70 psia at 70°C. 
using feed streams of hydrogen and ethylene containing 
forty to ninety per cent hydrogen. 

The apparent activation energy as determined from a 
line straight between 30 and 72°C. was 11.6 kcal. per mole. 
The freshly activated catalyst surface is poisoned by 

ethylene at temperatures below 80°C. The nature of the 
interaction between ethylene and the catalyst surface is 
considerably different at 170°C. After reducing the tem- 
perature to 70°C. the catalyst surface is active for the hy- 
drogenation reaction but a slow drop in activity occurs 
when the catalyst is exposed to ethylene or mixtures 
containing an excess of ethylene. The surface poisons 
are removed slowly by hydrogen or mixtures contain- 
ing an excess of hydrogen at 70°C. and rapidly at 
250°C. 


The kinetic measurements at 70°C. are correlated by 


the equation -5 
0.860 x 10 } 
aa . Pi PoLH, 





1+ 0.079 Pown 
4 


where the pressures are given in pounds per square inch 
absolute, and the rate is expressed as the moles of ethane 
formed per minute and per gram of unreduced catalyst. 
The reaction mechanism cannot be determined from 
kinetic measurements, but the observed data are not in- 
compatible with a mechanism involving either the reaction 
of gaseous ethylene with adsorbed hydrogen or the reaction 
of gaseous hydrogen with adsorbed ethylene. In view of the 
observed poisoning reactions of ethylene and the results 





of previous investigators, the first mechanism is slightly 
favored. Microfilm $2.00; Xerox $7.00. 150 pages. 


EQUILIBRIUM SOLVENT EXTRACTION OF 
AQUEOUS HYDROCHLORIC AND 
PHOSPHORIC ACIDS 


(L. C. Card No. Mic 58-3459) 


William Hafford Seaton, Ph.D. 
The Ohio State University, 1958 


Mixtures of hydrochloric and phosphoric acids were 
extracted from water by organic solvents in a study to 
advance the theories of liquid extraction. An organic sol- 
vent incorporating both ether and alcohol functions in one 
molecule (2-hydroxyethyl, n-hexyl ether) was chosen from 
among thirty-two tested solvents because of its high ex- 
traction efficiency, its remarkably low solubility in the 
aqueous phase and its large variation in extraction ef- 
ficiency with temperature. Cyclohexanol was almost as 
satisfactory as 2-hydroxyethyl, n-hexyl ether as an ex- 
traction solvent for these two acids. 

It was found that the thermodynamically defined in- 
ternal pressure is a helpful aid in the selection of an ef- 
ficient extraction Solvent. It was shown that for some 
cases, this criterion alone determines the order of effi- 
ciency of a series of solvents for the extraction of a solute 
from water. The solubility parameter, defined by Hilde- 
brand and Scott, was used as a measure of internal pres- 
sures, and an equation relating the solubility parameter 
to molecular refractivity was derived. 

The experimental data show that increasing amounts of 
either hydrochloric acid or phosphoric acid cause ex- 
ponential increases in the distribution ratios of both hy- 
drochloric acid and phosphoric acid. At the same time, 
however, isopiestic activity measurements indicated that 
these effects could not be accounted for by the increased 
activity of each acid resulting from the presence of the 
other acid. It was concluded that the acids reduce the in- 
ternal pressure of the aqueous phase and increase the in- 
ternal pressure of the organic phase, thereby allowing the 
organic phase to share in a greater portion of the solute 
acids. Evidence supporting this theory was cited from the 
literature. Also, an experiment wherein hydriodic acid 
was substituted for hydrochloric acid resulted in an in- 
creased distribution ratio for phosphoric acid as predicted 
by the theory. This result was anticipated because of the 
known greater ability of hydriodic acid to lower the in- 
ternal pressure of water. These results led to a new but 
untested theory on the selection of extraction-promoting 
additives. 

Two rapid and accurate analytical procedures for ana- 
lyzing mixtures of hydrochloric acid and phosphoric acid 
were developed from previously published techniques. 

Equilibrium data were obtained on the four-component 
system: (1) hydrochloric acid, (2) phosphoric acid, (3) 
water, and (4) 2-hydroxyethyl, n-hexyl ether. Studies 
were made of the variation of the distribution ratio of 
phosphate ion with phosphate concentration at constant pH 
values and with the pH at constant original phosphate con- 
centration. From these studies it was concluded that only 
molecular HsPO, was extracted to any appreciable extent 
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and that, furthermore, the phosphoric acid exists in an as- 
sociated form in the organic phase. 

Two methods of recovering the extracted phosphate 
from the organic phase were briefly examined. One method 
comprised the addition of di-isopropyl ether to the organic 
solution. This resulted in the separation of most of the 
phosphoric acid along with dissolved water. The second 
method involved the selective neutralization of the dis- 
solved hydrochloric acid by an approximately equivalent 
amount of sodium hydroxide. It was found that most of the 
dissolved water separated with the sodium chloride so that 
after this phase was separated, complete neutralization of 
all acidity would cause the separation of approximately 45 
per cent sodium phosphate and leave the organic solvent 
sufficiently purified for re-use. 

Microfilm $2.35; Xerox $8.20. 177 pages. 


HEAT TRANSFER AND PRESSURE DROP OF AIR 
IN FORCED CONVECTION ACROSS TRIANGULAR 
PITCH BANKS OF FINNED TUBES 


(L. C. Card No. Mic 58-3745) 


Dennis John Ward, Ph.D. 
University of Michigan, 1958 


The heat transfer and pressure drop characteristics of 
seven triangular pitch finned banks were investigated by 
heating air flowing under forced convection outside of the 
tubes with steam condensing inside of the tubes. Varia- 
tions of these characteristics between the seven finned 
tube banks were attributed to the differences in the geome- 
try of the tube banks studied. The air was drawn through 
the tube banks. The air velocities ranged from 200 to 3000 
feet per minute at the minimum flow area in the tube banks. 
The finned tube diameters ranged from about 3/4 inch to 
2 1/4 inch diameter over the fins with 7/16 inch to 1 1/8 
inch root diameters. , 

A dimensional analysis of the systems investigated in- 
dicated that the heat transfer coefficient should be a func- 
tion of the following variables: 


No = (Cp, Lt; k, Vm, p;> Dr, Do, Sf, Y) 


The variables were arranged in dimensionless groups and 
the correlating relationship was assumed to be of the fol- 
lowing form: 


Maps = a(PavmP)*(epu)*” (Bo)* (Be)* ()' 
k ji k / Dr Sf Y 

_ A least mean square fit of the data for the finned tube 
banks was made using a IBM 650 regression analysis pro- 
yram. This program was designed to give the best statisti- 
cal values of the exponents and automatically rejected any 
of the dimensionless groups which had confidence limits 
below 97.5 per cent. The results obtained were reduced 
to the following relationships for a six-row-deep bank of 
tubes: 


hoDr a) y 0.3 p 1/3 
k Dr Do: . 
A comparison of the experimental data collected indicated 


an average deviation of + 7 per cent from the above rela- 
tionship. A comparison of the experimental data appearing 





= 0.364 Re°™ ( 





in the literature with the above relationship indicated 
average deviations of less.than + 25 per cent. 

A study of the heat transfer from individual rows of 
tubes for one tube bank indicated that the mean heat trans- 
fer coefficient of banks of finned tubes is slightly de- 
pendent on the number of rows in the direction of the air 
flow. This effect is due to the relatively low performance 
of the first row of tubes. The low performance of this row 
was attributed to the low turbulence level of the air ap- 
proaching the tubes. This level was shown to be below 2.1 
per cent. 

The pressure drop data was correlated by the rela- 
tionship: 


ae (tine 


2 m 


BS APgcDvhp ry 0.14 (=) 0.6 ( St r 
a : (its Sf Dvh 
This relationship is a modification of a correlation pro- 


posed by Gunter and Shaw for banks of plain tubes. 
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THE EFFECT OF AGITATION ON 
THE RATE OF ACID FORMATION BY 
LACTOBACILLUS DELBRUECKII 


(L. C. Card No. Mic 58-3748) 


Ronald Emmett West, Ph.D. 
University of Michigan, 1958 





The present investigation was undertaken to determine 
whether agitation affects the rate of lactic acid formation 
by the microaerophilic organism Lactobacillus delbrueckii. 
Agitation is one of the principal physical factors deter- 
mining the rate of aerobic fermentations. In such fermen- 
tations agitation affects the oxygen transfer resistance at 
the air-liquid interface. There is some question, how- 
ever, aS to whether there may also be Significant mass 
transfer resistance in the liquid phase near the cell-liquid 
interface, and whether agitation affects this resistance. 

A microaerophilic fermentation was selected for this in- 
vestigation because no gas phase is involved, hence any 
effect of agitation should be on mass transfer in the liquid 
phase. 

Fermentations were conducted in a baffled vessel, 
equipped with a vaned-disc impeller. The pH and tem- 
perature were precisely controlled at constant values, and 
a solution containing the required nutrilites was added to 
the medium continuously. Under these conditions, the rate 
of lactic acid formation remained constant for periods as 
long as twenty hours, providing the agitator speed was not 
changed. Corn steep liquor and yeast extract were each 
used as the nutrilite source. To determine an effect of 
agitation on the acid formation rate, the agitator speed 
was varied during the period of otherwise constant rate. 

In corn steep liquor media, the acid formation rate 
rose with increasing agitator speeds and fell with decreas- 
ing speeds. The data from these fermentations were cor- 
related by the equation 


(rate): _ | (agitator speed), eave 
(rate) 2 (agitator speed) 


between agitator speeds of 85 and 720 rpm. This equation 
was based on empirical mass transfer correlations. In 
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yeast extract media the acid formation rate was either un- 
changed or decreased Slightly by increasing agitator 
speeds. 

The acid formation rate was independent of the glucose 
concentration above 3.0 gm per liter and of the unionized 
lactic acid concentration below 1.4 gm per liter, but it did 
depend upon the nutrilite concentration and the rate of 
nutrilite addition. Thus the acid formation rate was limited 
by the. supply of a particular nutrilite. 

The acid formation rate was directly proportional to the 
viable population, which varied with the initial nutrilite 
concentration. This indicates that the limiting nutrilite 
was involved in cell reproduction rather than in the acid 
formation reactions. The reproduction rate per cell during 
the period of constant fermentation rate was the same for 
each run, even though the initial nutrilite concentrations 
differed. The constant fermentation rate period was ap- 
parently a state of dynamic equilibrium, wherein the cell 
reproduction rate equaled the death rate and the limiting 
nutrilite concentration remained constant. 

The postulated mechanism, that liquid phase mass 
transfer of some nutrilite limited the reproduction rate, 
explained the observed effects of nutrilite concentration 
and agitator speed in corn steep liquor media. The ab- 
sence of an effect of agitation in yeast extract media was 
explained in terms of a probable difference in the dif- 
fusivity of the limiting nutrilite in these media as com- 
pared to that in corn steep liquor media. 

It appears that the rate of lactic acid formation by L. 
delbrueckii is limited by liquid phase mass transfer in 
corn steep liquor media, but not in yeast extract media. 
Agitation seems to be a relatively unimportant factor in 
determining the rate of fermentation by L. delbrueckii. 
The effect of agitation on liquid phase mass transfer would 
probably be no more important in determining the rate of 
other fermentations. 
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THE PERFORMANCE CHARACTERISTICS 
OF CYCLONE DUST COLLECTORS 


(L. C. Card No. Mic 58-3474) 


Bruce Wendell Wilkinson, Ph.D. 
The Ohio State University, 1958 


A study was conducted of the important geometric vari- 
ables of simple cyclone dust separators and the effect of 
these variables on the friction loss and collection effi- 
ciency over a wide range of inlet velocities. Efficiency 
tests were conducted on 2- and 4-inch cyclone diameters 
by using a reproducible suspension of magnesium silicate 
in air. The same cyclones were used for the friction loss 
tests, except for the use of a dust-free system. 

The experimental friction loss tests indicate that the 
friction loss through a simple cyclone, when expressed as 
the number of inlet velocity heads, is approximately con- 
stant at Reynolds number greater than 10° and that this 
friction loss varies for different cyclone geometries. As 
a result of the experimental tests, it is concluded that the 
design of a cyclone dust collector system should, whenever 
possible, follow the following geometric proportions: 





Dc = the diameter of the cyclone in such a way that 
the inlet velocity (based on the inlet dimen- 
Sions given below) is between 50 and 100 feet 
per second. 


Lc/De¢ = body length = 1 to 3 with the longer body being 
slightly more favorable. : 


B = half-angle of cone = 10°. 
or Zc/Dec = cone length = 2. 
B./De¢ = width of cyclone inlet = 1/8 to 1/4. 
H,/D¢. = height of cyclone inlet = 1/2. 
D./D. = diameter of gas outlet = 3/8. 
L./D¢; = length of gas outlet = 1/2 to 1. 


J-/D. = diameter of solids outlet = as convenient. 


A cyclone collector of these proportions will have a 
friction loss equal to approximately 8 to 9 inlet velocity 
heads. 

The effects produced by changes in the cyclone geome- 
try that may be necessitated by practical limitations in a 
given application are also discussed. 
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BUCKLING OF STIFFENED PANELS IN ELASTIC 
AND STRAIN-HARDENING RANGE 


(L. C. Card No. Mic 58-3077) 


Tadao Kusuda, Ph.D. 
Lehigh University, 1958 


The general instability of a stiffened flat plate under 
axial compression is a problem of primary buckling con- 
sisting of a bending type of deformation of the stiffener 
about an axis parallel to the plane of the sheet and a twist- 
ing type of deformation in which the stiffener rotates about 
an axis in the plane of the sheet. The dissertation treats 
the primary buckling of stiffened plates in the strain- 
hardening range as well as in the elastic range. The sec- 
ondary or local buckling of the stiffener or plate such as 
crippling of the stiffener or interfastener buckling of plate 
are excluded. 

From consideration of the yielding process of struc- 
tural steel it has been shown that the material becomes 
anisotropic when strained into the strain-hardening range. 
Introducing appropriate moduli the problem may then be 
treated as buckling of an orthotropic plate. 

Buckling in the elastic range, then, is a particular 
case of the orthotropic solution with the elastic moduli of 
steel. The application of the integral equation to the buck- 
ling of a stiffened plate simplifies the problem and saves 
labor and time for computation. The single basic integral 
equation covers the whole domain of the plate. The stiff- 
ener reactions enter as transverse or twisting loads but 
do not introduce new boundary conditions. 
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The required minimum bending rigidity of a stiffener 
is obtained in both elastic and strain-hardening range. 
The effect of torsional resistance of a stiffener on buckling 
strength is investigated for the stiffener with a thin-walled 
open cross-section. : 
Microfilm $2.45; Xerox $8.60. 187 pages. 
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A STUDY OF SPACE-CHARGE-LIMITED 
POTENTIAL DISTRIBUTION IN ELLIPSOIDAL 
AND PARABOLOIDAL DIODES 


(L. C. Card No. Mic 58-3398) 


Ram Prakash Anand, Ph.D. 
The Ohio State University, 1958 


Solution of Poisson’s equation is of great interest in 
many engineering problems. In most problems of practi- 
cal interest, the exact analytical solution cannot be ob- 
tained. However, an approximate numerical solution may 
be obtained with a network of resistors. In potential dis- 
tribution problems the electrodes are represented by con- 
necting together corresponding mesh junctions on the re- 
sistor network. Direct voltages between the simulated 
electrodes are established and the potentials at the net- 
work junctions are easily measured. This solution, which 
corresponds to the LaPlace equation, is obtained readily. 
In order to obtain a solution corresponding to Poisson’s 
equation, currents proportional to the space-charge density 
are injected at a number of network junctions. In prob- 
lems where space-charge density distribution is unknown, 
an iterative procedure is employed. An approximate 
space-charge density distribution from the measured 
LaPlace solution is obtained and corresponding currents 
injected into the network. This provides a first order so- 
lution of Poisson’s equation which is used to compute an 
improved space-charge density distribution function. The 
currents are injected again into the network and the pro- 
cedure repeated until two consecutive results converge. 

A resistor network capable of analyzing problems of 
axial symmetry is used. It has 45 meshes in the axial 
direction and 30 meshes in the radial direction. Currents 
can be injected into two hundred mesh junctions at one 
time. The accuracy of the resistor network is tested by 
setting up standard problems for which exact analytical 
solutions are available and is better than one per cent. 

The potential distribution, space-charge-limited cur- 
rent density and the beam profile between a confocal oblate 
Spheroidal diode have been obtained. The axial ratios of 
the cathode and the anode are 1.3 and 10 respectively. 

The solutions of Poisson’s equation in a number of 
confocal paraboloidal diodes are obtained. With the posi- 
tion of the anode fixed, solutions with three different 
Shapes of the cathode in the same confocal system are 
presented. | 

Possible applications of confocal paraboloidal and oblate 
spheroidal diodes to high density electron beams are dis- 
cussed, and qualitative discussion of properties of non- 
confocal diodes of these geometries is given. 





An electron gun consisting of an oblate spheroidal 
cathode of axial ratio 1.3, an oblate spheroidal anode of 
axial ratio 10, and a conical beam-forming electrode of 
circular cross-section is designed. An analysis of this 
gun gives a beam microperveance of 2 and an area com- 
pression ratio of 200. The electron paths are laminar. 

Another electron gun consisting of a paraboloidal 
cathode, an oblate spheroidal anode, and a conical beam- 
forming electrode is designed and analyzed. A beam mi- 
croperveance of 4 is indicated, while the area compres- 
sion ratio is 30. The electron flow is laminar. 
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FERRITE ATTENUATORS FOR 
TRAVELING-WAVE TUBES 


(L. C. Card No. Mic 58-3591) 


Lyle Cholwell Bacon, Ph.D. 
Stanford University, 1958 


The report is concerned with a study and evaluation of 
possible ways of using ferrites in traveling-wave-amplifier 
attenuator systems. 

For purposes of comparison with possible ferrite at- 
tenuators, the properties of conventional attenuators are 
discussed, with particular emphasis on the interrupted 
circuit type, which is the best of these for most appli- 
cations. 

Possible employment in an attenuator of the phenome- 
non of non-reciprocal absorption, occurring in the region 
of resonance for a gyromagnetic material, is considered. 
Results of analyses and experiments concerning the be- 
havior of a helix surrounded by a ferrite medium are dis- 
cussed. It is found that several potential difficulties arise 
with the use of ferrites in conjunction with traveling-wave 
tubes. Among these are dielectric loading, beam defocus- 
ing, and alteration of circuit phase velocity. These may 
be ameliorated by having the material in contact with only 
part of the helix circumference or by having it separated 
from the helix by a suitable distance. These methods re- 
sult in low loss per wavelength, necessitating the distri- 
bution of the ferrite over much of the length of a tube. To 
cover the more than 2:1 bandwidth required in ordinary 
helix-type amplifiers for absorption of backward-traveling 
power, some method of stagger tuning must be used. The 
presence of the axial beam focusing field results in the 
existence of some longitudinal magnetic field in the ferrite. 
These last two considerations result, in typical cases, in 
isolation ratios of about 4:1 being obtained in resonance 
attenuators throughout a 2:1 band. 

Two methods of employing coupled helices in conjunc- 
tion with ferrites biased above resonance to provide non- 
reciprocal absorption are considered. They are studied 
theoretically by use of S. E. Miller’s coupled mode theory 
modified for non-reciprocity and by field analysis of an 
idealized model. One of these methods, lossless coupled 
helices used as a circulator to remove backward- 
traveling power from the circuit, is impractical because 
of its very limited bandwidth. A second method involves 
use of a lossy coupling helix. Experiments indicated that 
such a method would provide very low isolation ratios and 
low loss per wavelength in the reverse direction. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ENGINEERING 753 





A high power circuit for a traveling-wave amplifier 
was designed in which ferrite could be employed. The cir- 
cuits suitable for non-reciprocal use of the material are 
quite limited. An S-band, folded rectangular wave guide 
structure was selected for investigation. It would be used 
in an amplifier having a beam voltage of 44 kv and power 
of 0.8 megawatt. A gyromagnetic resonance attenuator 
system was designed and tested experimentally. For a 25 
percent band the isolation ratios varied from 7:1 to 3:1, 
and for less than 1 db variation in reverse absorption, 
power in the backward wave was limited to 100 watts aver- 
age. The tube must be 43 cm long to provide gain in the 
neighborhood of 20 db. Presence of the ferrite system re- 
duced gain by about 1 db, circuit efficiency by roughly 3 
percent, and small signal, 3 db bandwidth from 25 to 20 
percent. Comparison was made with the performance of a 
severed circuit attenuator. 

General characteristics of ferrite attenuators studied 
are briefly discussed. It is mentioned that, in the high 
power structure, tube length was about 25 percent more 
when an interrupted circuit rather than a ferrite attenuator 
was used. Once this length was added there was no dis- 
advantage with regard to circuit efficiency. For low C 
tubes of at least 20 db gain, the difference, 20 percent at 
most, in required lengths for the. two types of attenuators 
was also small. Microfilm $2.40; Xerox $8.40. 182 pages. 


EXPERIMENTAL STUDY OF 
AN AMMONIA BEAM MASER 


(L. C. Card No. Mic 58-3593) 


Frank Stephenson Barnes, Ph.D. 
Stanford University, 1958 


An experimental description of the operation of an‘am- 
monia beam oscillator is given. The experiments were 
undertaken to amplify the previous work in two ways: first, 
by providing a more complete description of the ammonia 
beam and the effects of beam variation on maser opera- 
tion; and, secondly, by examining several methods for de- 
termining a unique line center. 

The first set of experiments involved the construction 
of a Pirani guage and an ion guage which could be used to 
cross-section the beam leaving the focuser. The results 
show that a beam flux of approximately 3 x 10** molecules 
per second enter the cavity under typical operating condi- 
tions. In addition, the relation of the beam flux entering 
the cavity to the focusing voltage and to the source pres- 
sure is plotted. 

The second set of experiments provides an extensive 
description of the frequency and amplitude characteristics 
for operation in both the TMoi: and TMo,2 modes as func- 
tions of the cavity tuning, source pressure, and focusing 
voltage. Operation of the cavity in the TMoi2 mode veri- 
fied the prediction that the Doppler splitting is sufficient 
to split the J = 3, K= 3 line into two components. The 
magnitude of this splitting indicates that the average ve- 
locity of the molecules entering the cavity is considerably 
less than the most probable thermal velocity. Four meth- 
ods of establishing the transition frequency of the molecule 
from the operating characteristics are examined, and it is 
shown that each of them may be varied over a range of 
about 5 parts in 10° by changing the operating parameters. 





It may be said, in general, that the operation of the 
maser agrees approximately with the predictions of the 
theory. However, in detail, there are several areas of 
disagreement. The experimental description of the maser 
given here provides a basis against which further refine- 
ments of maser theory can be evaluated. 
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FREQUENCY MODULATION RESPONSE 
OF LINEAR PASSIVE NETWORKS 


(L. C. Card No. Mic 58-3311) 


T. T. Nelson Bucher, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: R, S, Berkowitz 


The techniques which have been available to determine 
the output from a linear passive network when the input is 
a frequency modulated signal, have required excessive 
computation or have been limited to cases where the modu- 
lating signal varies slowly. The objective of this work was 
to obtain a simplified technique which is useful when the 
modulating signal is pulselike or steplike in character, 
although not necessarily discontinuous. 

The meanings of the terms, “amplitude,” “phase,” and 
“frequency” are defined, based on the “analytic” signal. 
The basic equations for the output of a linear passive net- 
work are set down for an input of general form. Equations 
for output amplitude and frequency are also given. These 
equations are then limited to the case when the input signal 
is frequency modulated. , 

An examination is then made of the past treatments of 
the problem and of their relationships to the basic equa- 
tions. The “quasi-stationary” approach and the solutions 
of the equations for discontinuous step and impulse in fre- 
quency are given particular attention. A number of new 
expansions (power series in the peak frequency deviation) 
are then developed for the complete output function, the 
output amplitude, phase, and frequency. These expansions 
are convergent when the input phase variation is bounded. 
They are useful for approximation when the input modula- 
tion is pulse- or steplike, or more generally when the peak 
frequency deviation is small. | 

A number of specific applications of the expansions are 
given. Comparison is made in some cases with the solu- 
tions obtained from the basic equations. For the modulat- 
ing functions examined, the errors in approximation are 
less than predicted by theoretical estimations of the bounds 
on the remainders of the expansions after a finite number 
of terms. Responses to rectangular pulse modulating 
functions are examined for circuits with rectangular im- 
pulse response, single tuned circuits, cascaded tuned cir- 
cuits, and to circuits with Gaussian impulse response. In 
addition, responses to triangular pulse modulation func- 
tions are examined for circuits with rectangular impulse 
response. 

Good approximations are obtained to the output fre- 
quency for pulse- and steplike modulating functions, by 
using up to second order terms in the expansion, so long 
as the peak frequency deviation (including any detuning) is 
within the 3 db band of the circuit transfer function. The 
approximation to amplitude in a like case is good only when 
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the deviation is confined to about 75% of this band, or if 
more terms of the expansion are employed. While the ex- 
pansions converge under a wide range of input modulating 
functions, their practical use appears limited to pulselike 
and steplike modulating functions. 

Microfilm $2.00; Xerox $6.60. 139 pages. 


INVESTIGATION OF A SELF-EXCITED 
DRIFT-TUBE KLYSTRON FREQUENCY 
MULTIPLIER FOR USE IN GENERATING 
MILLIMETER WAVES 


(L. C. Card No. Mic 58-3414) 


Wendell Hillis Cornetet, Jr., Ph.D. 
The Ohio State University, 1958 


The problem of generation of more than microwatts of 
rf power in the region below a wavelength of four milli- 
meters is a difficult one if coherent continuous wave output 
is desired. The idea of using a self-excited frequency 
multiplier for this purpose is a relatively new one. Its 
main advantage appears to be in extending the frequency 
range of transit time oscillators over that to which they 
may be directly scaled. 

The theoretical and experimental considerations pre- 
sented in this paper concern a self-excited frequency mul- 
tiplier in which the fundamental oscillator is an integral 
cavity two-gap klystron with a harmonic resonator placed 
at an appropriate position in the drift-tube between the two 
gaps. This is a new type of device and is called a drift- 
tube klystron frequency multiplier abbreviated as DTKFM. 

A general design procedure is developed which is based 
on both theoretical equations and experimental characteris- 
tics. This general procedure is to design the fundamental 
oscillator by usual known methods; to determine the oper- 
ating bunching parameter from measured characteristics 
and a bandwidth relationship developed from theoretical 
considerations; to calculate the beam coupling coefficient 
from curves presented and from which the signal level 
ratio Vi/Vo is determined; and, finally, to calculate the 
harmonic gap position from an equation involving these and 
other known values for optimum harmonic output. This po- 
sition has been shown to be at a point slightly beyond the 
center of the drift-tube toward the catcher gap. 

The effect of a long transit angle in the oscillator 
bunching gap is shown to be of little importance as far as 
harmonic content of the beam is concerned. Effects of 
debunching have been considered, but experimental results 
offer no definite conclusions concerning this phenomenon. 

Frequency limitations concerning the DTKFM, reflex 
klystron oscillators, and two-gap klystron oscillators are 
discussed from the standpoint of beam shot noise and 
necessary beam current for onset of oscillations. In gen- 
eral the conclusion is reached that to the limit of feasible 
fabrication it should be possible to obtain output from a 
resonator type frequency multiplier, whereas it may not be 
possible for oscillations to occur in the klystrons. 

Operation of the self-excited DTKFM with fundamental 
oscillations at 4 and 1 centimeters wavelength and har- 
monics at 1 centimeter and 5 millimeters respectively is 
presented, The experimental results tend to agree with 
the theoretical considerations. Increasing the buncher gap 





transit angle caused no noticeable change in harmonic out- 
put. The best harmonic output has been obtained with the 
harmonic resonator gap at a point beyond the center of the 
drift-tube. Operation at millimeter wavelengths is pos- 
sible as is shown experimentally, while at the same time 
it is becoming increasingly difficult to effect a two-gap 
klystron oscillator. 
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INVESTIGATION OF THE 
TRANSVERSE- FIELD KLYSTRON 


(L. C. Card No. Mic 58-3601) 


Frederick Beringer Fank, Ph.D. 
Stanford University, 1958 


The need for improved low-noise beam amplifiers 
makes desirable the investigation of new types of beam de- 
vices. The work reported here concerns a theoretical and 
experimental investigation of the noise characteristics of 
a transverse-field tube. The transverse-field klystron 
was chosen as the simplest type of such tube for the in- 
vestigation. A theory of operation is developed which in- 
cludes expressions for tube transconductance, beam load- 
ing, and noise figure. Three low-frequency experimental 
klystrons were built to test the theory. 

The fundamental beam noise in a transverse-field tube 
is due to two independent sources: the transverse velocity 
fluctuations and the transverse displacement fluctuations. 
Theoretical calculations using these two noise sources 
give relatively good agreement with experimental results. 
Although the experimental tubes were not low-noise tubes, 
their agreement with the theory indicates the possibility 
that transverse-field klystrons can be designed to have 
low noise figures. On the basis of the theory the minimum 
noise figure expression is 


N.F .min= 1 + 646 (f,4-w) 


where f)y- is the frequency in megacycles, w is the cathode 
width in inches, and where the ratio of cathode tempera- 
ture to room temperature is taken to be 3.5. 

This result predicts the possibility of attractive low- 
noise behavior for transverse-field klystrons at frequen- 
cies from 1000 Mc on down. With collimation of the beam, 
the frequency range can be extended to higher frequencies. 
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ON THE MEASUREMENT OF TIME JITTER 
IN VIDEO PULSE TRAINS 


(L. C. Card No. Mic 58-3602) 


John Loren Fitch, Ph.D. 
Stanford University, 1958 


In the development of MTI radar systems the need 
arises for the measurement of small deviations from equal 
spacing of video pulses. A number of possibilities exist, 
but the most attractive method for measurement takes the 
form of time demodulation. 
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The method of time demodulation chosen for study 
achieves a linear time-amplitude conversion. The opera- 
tion is such that the time of occurrence of each pulse is 
compared with the time of zero crossing of a sine wave 
having a frequency equal to an integral multiple of the 
average pulse recurrence rate. The limiting accuracy and 
sensitivity of the measurement method thus depends on the 
stability of the reference sine wave, and a theoretical 
treatment is given which indicates the ultimate phase 
stability to be expected of a sine wave generated by typical 
oscillators. 

The sine-wave phase in a practical instrument is con- 
trolled so that the video pulses occur, on the average, at 
times of zero crossing. When the pulse occurs, the sine 
wave is sampled, and the sampler output remains constant 
at that amplitude until the next pulse occurs. Thus, non- 
uniform spacing of the pulses gives rise to a series of 
square waves, each with an amplitude proportional to the 
deviation of the corresponding pulse from its normal po- 
sition. The amplitude of this waveform is easily measured. 

A departure from the desired average phase relation- 
ship can be automatically corrected. The rapidity of cor- 
rection determines the lowest jitter-frequency component 
that may be measured, and also, indirectly, determines 
the ultimate sensitivity of measurement. 

Evidently the sine wave must have good phase stability 
for time intervals of the order of the correction time of 
the phase-lock circuit, for a phase change of the sine wave 
is indistinguishable from pulse time modulation. Thus one 
is led to a study of the short-time phase stability of the 
Sine-wave oscillator. 

The sine-wave oscillator can be considered to be a 
positive-feedback selective amplifier instead of a single- 
frequency oscillator, with loop gain very slightly less than 
unity. The observed output voltage is accounted for by the 
presence of input thermal and tube noise. The overall 
bandwidth can be calculated in terms of the circuit pa- 
rameters, and the input and output voltage, and is ex- 
tremely small in the usual case. 

In this way is evolved the concept of the oscillator out- 
put consisting not of a sine wave, but of very narrow-band 
Gaussian noise. From the probability distribution func- | 
tions one would expect envelope amplitude fluctuations, but 
they are not observed because the oscillator incorporates 
a thermal limiter which keeps the output voltage constant 
by changing the effective gain. However, the expected | 
phase fluctuations remain. The problem to be solved is 
essentially that of finding the distribution of zero crossings 
of Gaussian noise. The second probability distribution 
function of the phase is derived frorn the second Guassian 
distribution function of the output voltage. The variance of 
the phase fluctuation during any time interval, and in turn 
the expected error in zero crossing, may then be obtained. 
If the time interval is chosen equal to the correction time 
of the automatic phase-control circuit, the expected zero- 
crossing error is the rms jitter contributed by the sine- 
wave oscillator, and determines the ultimate usable sensi- 
tivity of measurement. 

Since the theory indicates that the effects of oscillator 
instability are sufficiently small, an experimental instru- 
ment was built. After some circuit refinement, it was 
capable of measuring rms jitter as small as 10 mpsec, 
thus meeting the desired objective. Circuit techniques are 
discussed. Microfilm $2.00; Xerox $3.60. 62 pages. 





THE USE OF DOPPLER SHIFT FOR THE 
DIRECTIONAL RESOLUTION OF RECEIVED SIGNALS 


(L. C. Card No. Mic 58-3604) 


Ernst Gehrels, Ph.D. 
Stanford University, 1958 


If a receiving antenna, such as a vertical dipole, be 
moved at a uniform rate along a closed path (such as a 
circle) in the plane containing transmitter and receiver, 
the received signal will appear to be higher in frequency 
during the portion of the revolution in which the antenna is 
approaching the signal source, and lower in frequency 
while the antenna is receding. The antenna need not be an 
actual moving antenna, but may be a plurality of antennas 
which are disposed along the closed path and which are 
Switched in sequence. 

Several workers in direction finding have utilized this 
phenomenon by passing a particular signal, frequency- 
modulated by the antenna rotation, through an f-m receiver. 
The phase of the frequency modulation thus detected, in re- 
lation to the instantaneous antenna position, then indicates 
the bearing of the received signal. 

This dissertation describes a way in which two or more 
Signals of the same radio frequency, but of a different di- 
rection of arrival, may be resolved by taking advantage of 
the above Doppler shift. In this case the received signal 
consists of the sum of the various individual signals, each 
having a superimposed frequency modulation whose char- 
acteristics depend on the direction of arrival of that par- 
ticular signal component. By properly processing the 
composite signal the individual components can be sepa- 
rated, thus achieving directional discrimination analogous 
to that of a directional antenna. Because of this analogy, 
the rotating antenna system is called a “Doppler array.” 

Any “Doppler array” is shown to have a field pattern 
equivalent to that of a conventional phased array having 
elements located along the path of motion of the moving 
element (or along the path of the fixed elements in the 
switched equivalent of the rotating single element). The 
converse is similarly shown, any field pattern achievable 
with such a phased, conventional array is also achievable 
with the Doppler array. Subject to certain equipmental 
limitations the Doppler array will have the same signal- 
to-noise ratio as that of conventional arrays. 

Although admittedly complex, the Doppler array is 
readily steerable by electronic means and. may offer prac- 
tical advantages in situations where flexibility of operation 
is important. 

The transmitting analogue of the Doppler receiving ar- 
ray is also considered. 

Microfilm $2.00; Xerox $6.40. 131 pages. 
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APPLICATION OF POTENTIAL THEORY TO THE 
STUDY OF AN EQUIVALENT CARDIAC GENERATOR 


(L. C. Card No. Mic 58-3324) 


David B. Geselowitz, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Herman P, Schwan 


The basic problem in electrocardiography is to relate 
the activity and condition of the heart to the electrical po- 
tentials existing on the surface of the body as a result of 
the heart action. An important subdivision of this problem 
is the study of an equivalent generator that could have pro- 
duced these potentials. The equivalent generator is here 
taken to be an appropriate current source in a homogeneous 
conducting medium having the same shape as the human 
body. 

The first part of the dissertation considers the cancel- 
lation experiment as a test for the validity of a fixed loca- 
tion dipole source as the equivalent generator. A unique 
cancellation test is defined in terms of a minimum mean 
square error in synthesizing a potential difference between 
two body points from a linear combination of three other 
potential differences. It is emphasized that the cancella- 
tion experiment by itself is only a test for three degrees of 
freedom in time of the equivalent generator. It can be 
generalized to test for any number of degrees of freedom. 
The dipole is only a special case of a source with three in- 
dependent time variations. | 

In the second part of the dissertation an expression for 
an equivalent generator in terms of multipole components 
is obtained from Green’s theorem. The components can be 
evaluated from the knowledge of the potential distribution 
on the surface of the torso together with the shape of the 
torso. The origin for the expansion may be varied to maxi- 
mize the contribution of the dipole term. Simple formulas 
to account for a shift in origin are obtained. The multipole 
expansion permits a direct comparison of the dipole term 
with the remaining terms of the equivalent generator. The 
method is a general one which may be used to determine | 
an equivalent internal generator which would yield a given 
potential distribution on the surface of a volume conductor. 

The final part of the dissertation represents a step in 
the direction of considering the relation of the actual elec- 
trical activity in the heart to the body surface potential 
distribution. To this end a study is made of the potential 
distribution on the surface of a sphere with a concentric 
spherical inhomogeneity due to internal current sources. 
Several special cases involving dipoles are considered. 
The results tend to corroborate the conjecture that the 
blood mass in the heart may enhance the relative magni- 
tude of the dipole component of the equivalent generator. 

Five appendices are included. One contains a more de- 
tailed discussion of Green’s theorem and a theorem of 
Helmholtz which is a generalization of Thevenin’s theorem 
to a solid conductor. An analogous generalization of 
Norton’s theorem is derived. 

Microfilm $2.00; Xerox $3.00. 55 pages. 





RADIATION PATTERN SYNTHESIS WITH SOURCES 
LOCATED ON A CONICAL SURFACE 


(L. C. Card No. Mic 58-3278) 


Akira Ishimaru, Ph.D. 
University of Washington, 1958 


This report presents various approaches of synthesiz- 
ing sources, placed on a conical surface, to produce a 
prescribed radiation pattern. The sources considered are 
a series of electric dipoles placed on the surface of the 


cone around a set of cross-sectional circumferences. 


These circumferences are considered to be equidistant 
from each other and the dipoles oriented in the direction 
of the circumference with no circumferential variation in 
intensity and phase. The radiation field is then expressed 
by a series of non-orthogonal functions involving products 
of Bessel and exponential functions. The intensity and the 
phase of the source would then be specified by the coef- 
ficient of this series. | 

A successive approximation method is employed to ob- 
tain the source function for these sources which are placed 
in a region where the circumferences ale approximately 
equal to or less than two wavelengths. For sources which 
are placed in the region where the circumference is ap- 
proximately less than (4/3) 7 wavelengths, a new expan- 
sion formula of the product of the Bessel and exponential 
functions is devised. When the sources are located far 
from the cone tip, a method utilizing the maximum points 
of the Bessel function is used to compute the source func- 
tion, 

The radiation patterns considered are: broadside pat- 
terns, endfire patterns, and patterns with the main beam 
directed at an arbitrary angle. In considering the beam- 
width and the side-lobe level, the Tchebyscheff pattern 
with the tapering effect is employed. 

Microfilm $2.30; Xerox $8.00. 174 pages. 


BLOCKING PROBABILITIES AND TRUNKING 
REQUIREMENTS IN MULTI-EXCHANGE 
TELEPHONE COMMUNICATIONS SYSTEMS 


(L. C. Card No. Mic 58-3343) 


David Joseph, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Raymond S, Berkowitz and Hiroshi Inose 


Assuming statistical equilibrium and a Pure Birth and 
Death Process for call originations and terminations, a 
procedure is developed for obtaining exact expressions for 
the state probability and blocking probabilities in a gen- 
eral multi-exchange “busy-signal” telephone communica- 
tions system. Explicit formulas for state and blocking 
probabilities are given for systems containing three, four, 
and nine exchanges. The offered traffic between each pair 
of exchanges is assumed to be equal, and a specific routing 
doctrine is employed. However, the methods are appli- 
cable for any distribution of offered traffic among the ex- 
changes and for any “direct” (non-alternate) routing doc- 
trine. Numerical results are obtained for the systems 
containing three and four exchanges, the latter requiring 
the use of Univac IL 
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The formidable nature of exact blocking probability ex- 
pressions motivated an effort to devise approximate 
methods which would yield, without undue difficulty, re- 
sults accurate enough for practical purposes. Two such 
approximate methods are presented. One method, based 
upon an assumption of “undiminished” offered traffic, 
determines upper limits for blocking probabilities. For 
high performance (blocking probabilities less than 0.01) 
systems the “undiminished” offered traffic method yields 
results which are in very close agreement with exact re- 
sults for the three and four exchange systems. However, 
the approximate and exact results diverge rapidly for 
larger blocking probabilities. 

The second approximate method, based upon a simpli- 
fied blocking probability (SBP) assumption, yields results 
which, even for large blocking probabilities, are in close 
agreement with exact results for three and four exchange 
systems. This method is particularly well-suited for de- 
termining trunking requirements (the important design 
problem) in multi-exchange systems when blocking prob- 
abilities are specified. Furthermore, it is applicable for 
alternate as well as direct routing doctrines. The ease of 
application of the method in determining trunking require- 
ments is demonstrated for a5 x 5 “communications grid”. 
Direct routing and two alternate routing schemes are con- 
sidered. 

When the number of trunks in the various links are 
specified and blocking probabilities are sought, the SBP 
method yields results in large-sized systems with con- 
siderably more difficulty than the “undiminished” offered 
traffic method. This is demonstrated for a 4x 4 grid. By 
assigning equal number of trunks per link and taking ad- 
vantage of symmetries in the structure of the grid and in 
the “horizontal-vertical” routing scheme employed, only 
four (instead of 24 in the general case) different link block- 
ing probabilities need be determined. The four non-linear 
algebraic equations in the unknown blocking probabilities 
are solved by the Newton-Raphson Method for simultaneous 
equations. | 

Rigorous stochastic analyses of telephone communica- 
tions systems yield solutions for blocking probabilities in 
terms of offered traffic and the number of trunks in the 
links. Even in simple systems extensive calculations are 
necessary in order to obtain the required number of trunks 
dictated by specified blocking probabilities and offered 
traffic, The simplified blocking probability method yields 
either trunking requirements or blocking probabilities di- 
rectly. In fact, as noted above, explicit solution for the 
former is more easily obtained than for the latter. 

The approximate method applied to multi-exchange sys- 
tems relies, stochastically, on the interrelationship among 
blocking probability, offered traffic, and number of trunks, 
only for the case of two exchanges connected by a trunk 
‘ group. This relationship is well known for a wide variety 
of assumptions pertaining to characteristics of the traffic 
and the disposition of “lost” traffic. However, for more 
complicated systems, a rigorous stochastic formulation is 
feasible only for a restricted set of such characteristics. 
This fact, coupled with the computational complexity of so- 
lutions thus obtainable, emphasizes the importance of the 
SBP approximate method developed in this thesis. 

Microfilm $2.20; Xerox $7.60. 165 pages. 





BAYES ESTIMATION OF 
RADAR SIGNAL PARAMETERS 


(L. C. Card No. Mic 58-3610) 


John Edward Keigler, Ph.D. 
Stanford University, 1958 


The concepts of statistical decision theory are applied 
to the problem of evaluating the parameters of a returned 
radar signal immersed in noise, these parameters being 
related to the properties of the target. It is shown that 
the Bayes estimation procedure is the logical procedure 
to use in a practical radar system and that the bounded 
absolute error loss function is more appropriate to many 
radar situations than the customary squared error. On 
these premises receivers are designed for several types 
of targets. The principal part of these receivers is the 
a posteriori probability density computer which utilizes 
delay lines and relatively short duration impulse response 
matched filters to obtain correlation between the trans- 
mitted and received signals over much longer times. A 
bonus feature of some of the derived receivers is the 
Simultaneous solution of both the detection and estimation 
problems. Finally the performance of the Bayes receiver 
in terms of average risk is discussed, with the Monte 


- Carlo method introduced as a means of measuring the 


average risk of a specific system. 
Microfilm $2.00; Xerox $4.00. 73 pages. 


MULTI-STAGE, NARROW-BAND AMPLIFIERS 
EMPLOYING NONUNILATERAL 
ELECTRON DEVICES 


(L. C. Card No. Mic 58-3613) 


Macrobio Lim, Ph.D. 
Stanford University, 1958 


This paper presents a method for the design of multi- 
stage, narrow-band amplifiers employing general active 
two-port devices as amplifying elements. The stability of 
the amplifier is controlled by means of its input and out- 
put conductance levels, rather than by neutralization. 

The fundamental criteria employed in the design of 
such an amplifier are that, when employing on the one 
hand inherently stable active two-port devices, the ampli- 
fier so designed should develop maximum transducer 
power gain; on the other hand, for an amplifier employing 
potentially unstable active devices, the amplifier so de- 
signed should develop optimum transducer gain with a 
prescribed stakcility. The optimum transducer gain of the 
amplifier has been expressed in terms of a design pa- 
rameter Y, which is directly related to the terminating 
conductance level of the amplifier. A stability margin P¢z 
has been defined to serve as a measure for the stability of 
the amplifier. Relations between ps and Y have been 
derived. 

The main characteristic of this paper is a theoretical 
exposition of the functional dependence of the transducer 
gain of a multi-stage, narrow-band, iterative amplifier 
upon its interstage network, and upon the input and output 
terminations. A complete analysis of the transducer gain 
of the amplifier is presented. 
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The general network configuration of the amplifier is 
assumed to consist of n identical stages and the input and 
output terminations. The individual amplifier stage is as- 
sumed to consist of a general active two-port device, char- 
acterized by its four short-circuit admittance parameters, 
plus a two-terminal interstage network and an ideal trans- 
former. Both the individual amplifier stage and the overall 
cascade of n amplifier stages, considered as a composite 
active two-port, are also characterized by their short- 
circuit admittance (Y) parameters. Relations between 
these Y-parameters of the individual amplifier stage and 
the Y-parameters of the overall iterative amplifier have 
been derived. The transducer gain of the amplifier is then 
expressed in terms of the active device parameters, the 
interstage admittances, and the input and output termina- 
tions. The transducer gain of the amplifier is maximized 
analytically with respect to the input and output termina- 
tions in terms of the interstage network parameters and 
the design parameter ¥. Due to the complicated functional 
dependence of the transducer gain of a general, multi-stage 
amplifier upon its interstage network, no maximized ex- 
pression is given explicitly for the transducer gain with 
respect to the interstage network parameters; however, 
convenient graphs are provided to facilitate the actual de- 
sign calculations. 

The optimum transducer gain as a function of ¥ has 
been studied. It is found that for an amplifier employing 
inherently stable active devices, there is a value of Y which 
gives the maximum transducer power gain; for an ampli- 
fier employing potentially unstable active devices, the op- 
timum transducer gain of the amplifier is, in general, a 
monotonically decreasing function of Y. Any prescribed 
value of Y determines uniquely the maximum transducer 
gain obtainable from the amplifier. 

Experimental two- and three-stage transistor ampli- 
fiers have been designed and tested. It is found that, within 
experimental error, the agreement between the theoretical 
and the experimental results is excellent. 

Microfilm $2.00; Xerox $6.00. 124 pages. 


EXTERNAL-CIRCUIT 
TRAVELING-WAVE AMPLIFIERS 


(L. C. Card No. Mic 58-3615) 


Gregory Alfred Loew, Ph.D. 
Stanford University, 1958 


The work presented in this report is concerned with the 
study of external-circuit traveling-wave amplifiers. It 
directly follows a series of earlier studies conducted in 
these laboratories on the theory of such tubes and their 
- operation as backward-wave oscillators. 

The distinguishing feature of external-circuit traveling- 
wave tubes is that they consist of a combination of two 
separate parts: a vacuum interaction structure containing 
an array of equally spaced drift tubes through which the 
electron beam is sent, and a removable external slow-wave 
structure which is connected onto the interaction structure 
and which can be modified at will. Such an arrangement 
provides great flexibility in both experimentation and prac- 
tical applications. 

The vacuum interaction structure utilized throughout 





this investigation is the one previously used by A. R. 
Matthews and it is not described here in detail. 

The inspection of the propagation and interaction char- 
acteristics of various lumped and distributed filter cir- 
cuits points to three potential slow-wave structures for 
wide-band amplifier operation: (1) lumped filter networks 
of the band-pass type using negative-mutual inductive 
coupling between sections, (2) simultaneously loaded and 
grounded helices, and (3) single-ended loaded helices. 

The theory, design, construction, and operation of each 
of these structures is investigated here. Considerable ex- 
perimental evidence is given to demonstrate the possibili- 
ties as well as the limitations of these circuits with re- 
gard to size, interaction impedance, matching, bandwidth, 
attenuation, and gain. The results are examined in the 
light of existing traveling-wave tube theory. The values 
of phase velocity and interaction impedance appear to be 
predictable with reference to the properties of equivalent 
circuits. Amplifier operation is obtained in the region be- 
tween 150 and 500 Mc with relative bandwidths up to 50 3 
percent and average gains up to 25 db. : 

A method is presented to design attenuation in the form 
of resistance paper applied onto the circuits. Experimental 
verification of this method is also included. Certain pe- 
culiarities in the behavior of the tube are observed in the 
neighborhood of the cut-offs. For beam currents of the 
order of 10 ma or more, the gain does not seem to be pre- 
dictable by the large-C extension of Pierce’s small-signal 
theory and amplification is actually obtained in the stop 
bands. Because of the lack of high-power VHF driving 
equipment, the tube is not operated at saturation levels 
and the efficiency remains low. 

The conclusion includes a recapitulation of the essen- 
tial results, a comparison of these amplifiers with other 
devices and some recommendations for further investiga- 
tions. Microfilm $2.30; Xerox $8.00. 174 pages. 


MICROWAVE INTERACTION OF ELECTRON 
BEAMS AND NON- PROPAGATING 
PERIODIC STRUCTURES 


(L. C. Card No. Mic 58-3622) 


John Alexander Ruetz, Ph.D. 
Stanford University, 1958 


The possibility of obtaining gain in periodic non- 
propagating structures is investigated. The analysis 
makes use of an equivalent circuit representation of the 
microwave structure. The electron beam is assumed to 
flow through constant-field gaps followed by field-free 
drift regions. The gap voltage is associated with two dif- 
ferent voltages of the equivalent circuit. One case as- 
sumes that the gap voltage is the voltage appearing across 
a part of the shunt branch of the equivalent circuit while 
the other case assumes that the gap-voltage is the voltage 
across part of the series branch of the equivalent circuit. 
It is shown, by making traveling-wave tube approxima- 
tions, that the first case reduces to a Bernier-type analy- 
sis while the second is a Pierce-type analysis. 

Various approximations. to the characteristic equations 
are discussed, and regions of validity of these approxima- 
tions are investigated. For frequencies near band edges 
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most of the behavior must be expressed in terms of a 
quartic equation. 

The equations expressing the excitation conditions: are 
derived in terms of the characteristic roots for the two 
types of representations. Approximations to these equa- 
tions are made, and the difficulties in launching waves in 
certain frequency regions are discussed. 

Expressions are derived relating the microwave struc- 
ture to the equivalent circuit. Either measurements or 
calculations are performed on the microwave structure to 
determine the circuit parameters. 

A check of the equivalent-circuit analysis assumptions 
is made by comparing the results of the two equivalent- 
circuit calculations with the roots calculated by means of 
a field analysis. The structure calculated is the cylindri- 
cal disc-loaded wave-guide. For this structure, the roots 
calculated from the circuit representation reducing to the 
Bernier-type analysis give results that closely agree with 
the results of the field analysis. The other analysis, how- 
ever, is shown to give results that differ greatly from the 
results of the field analysis. 

A calculation for a folded rectangular waveguide struc- 
ture including initial modulation conditions is presented. 
The circuit parameters were obtained by measuring the 
interaction impedance and phase and attenuation charac- 
teristics of the folded waveguide structure. Gains of 30 db 
are predicted over a 6.5 per cent bandwidth for this struc- 
ture with the gain region centered 5 per cent in frequency 
below the low-frequency cut off. The gain is found to be 
very dependent upon the terminating impedance of the 
structure. The roles that the various waves play in the 
gain mechanism are also discussed. 

Calculations are presented in terms of parameters 
Similar to those of Pierce for the case of imaginary im- 
pedances. These calculations show some of the same 
characteristics obtained by Pierce for the conventional 
TWT while other characteristics are quite different. 

Microfilm $2.10; Xerox $7.40. 158 pages. 


INTERSTAGES FOR TRANSISTOR 
VIDEO AMPLIFIERS 


(L. C. Card No. Mic 58-3625) 


James Julius Spilker, Jr., Ph.D. 
Stanford University, 1958 


This study presents a method of designing interstages 
for transistor video amplifiers. The transistors are 
represented by the hybrid-pi equivalent circuit. The prob- 
lem of designing interstages is shown equivalent to the 
problem of synthesizing a transfer impedance function 
proportional to the stage gain where the resulting inter- 
stage network must have certain specified terminating 
impedances. These terminating impedances represent the 
effects of the transistors. 

The interstage synthesis.technique developed empha- 
sizes the importance of the interstage using a limited num- 
ber of elements and providing a satisfactory gain-bandwidth 
product. Actual synthesis need never be completed until it 
is certain a satisfactory gain-bandwidth product can be ob- 
tained with a given method of realization. Interstages 
synthesized using this interstage synthesis technique com- 
pare favorably with previously developed interstages. 





A set of general theoretical limitations on gain- 
bandwidth product have been derived. Specific limitations 
have been developed for two and three-terminal inter- 
stages, and it has been found quite important to specify 
whether or not transformers are allowed. The use of 
these limitations has required the derivation of a new 
more general resistance integral theorem. 

Microfilm $2.00; Xerox $6.80. 141 pages. 


THE ANALYTICAL THEORY OF CYCLOTRON 
RESONANCE VIDEO DETECTORS AND 
MIXERS WITH EXAMPLES 


(L. C. Card No. Mic 58-3762) 


John Lawrence Stewart, Ph.D. 
Stanford University, 1953 


This report is intended to be a rather complete analy- 
sis of cyclotron resonance video detectors and mixers de- 
signed for single frequency operation. As such, a his- 
torical picture and qualitative description is presented 
first as introductory to the subsequent material which is 
largely mathematical in nature. Also, actual tubes are 
discussed and measured and theoretical results are com- 
pared. The great bulk of the paper is devoted to the theo- 
retical studies of electron motion, the statistical solution 
of small signal grid detection, and the correlation of this 
material with radio frequency structures and noise in 
evolving equations giving minimum detectable signal 
levels. Further, large signal grid theories are combined 
with the small signal theories and electron motion equa- 
tions in obtaining the expressions yielding the sensitivities 
of mixers operated with transmission lines. A discussion 
of effects to be expected when operating mixers in cavities 
is also given. 

The most important result of this paper is the analysis 
of the electron motion from a Statistical point of view 
finally yielding the average and mean squared values of 
the radii assumed by the electrons under the influence of 
a signal. Next in importance is a theoretical investigation 
of the behavior of the detecting grid. The results of these 
analyses are coupled to the known behavior of transmis- 
sion lines and cavities and to the noise existing across re- 
sistances in determining the sensitivity of video detectors 
and the ultimate sensitivity that can be obtained. 

Also of importance is the analysis of the behavior of 
the detecting grid to electrons with large radii upon which 
is superimposed small fluctuations. Combining this large 
signal theory and the previously obtained small signal 
theory along with the equations of electron motion yields 
the threshold level of cyclotron mixers. It is pointed out 
that it may be possible to build cyclotron mixers of very 
high performance. 

The design of a video detector tube is described and its 
behavior (and that of an earlier tube) is compared to what 
is theoretically indicated. In all cases, the theoretical re- 
sults prove.surprisingly accurate. The tube described in 
this report has a frequency coverage of 200 to 700 mega- 
cycles (tuned by varying the magnetic field) an r-f band- 
width of 9 megacycles, a rise time (as a receiver of 
pulses) of 1/2 microsecond, and a threshold of 50 decibels 
below one milliwatt, which is in agreement with the theo- 
retical value. Itis pointed out that increasing the sensitivity 
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by 10 decibels appears possible. This particular tube has 
been rapid-scanned (at 60 cycles per second) over a fre- 
quency range of 300 to 600 megacycles where it has been 
found that useful signals (as contrasted to minimum de- 
tectable signals) are given at input levels of 44 decibels 
below one milliwatt. The r-f bandwidth could be increased 
to 25 megacycles by using a non-uniform magnetic field 
with only a 2 decibel loss in sensitivity. 

Microfilm $2.00; Xerox $6.00. 123 pages. 


MOTIONS OF LARGE-SCALE TRAVELING 
DISTURBANCES DETERMINED FROM 
HIGH- FREQUENCY BACKSCATTER AND 
VERTICAL INCIDENCE RECORDS 


(L. C. Card No. Mic 58-3628) 


José Fonseca Valverde, Ph.D. 
Stanford University, 1958 


The existence, in the F region of the ionosphere, of 
large-scale traveling disturbances has been known for a 
number of years. A new method of study of these iono- 
spheric anomalies is described in this report, and an 
analysis is presented of the advantages and limitations of 
the method. The method is based on back-scatter sound-. 
ing of the ionosphere. In back-scatter sounding a pulse of 
radio energy is transmitted from a rotatable directional 
antenna and strikes the ionosphere at oblique incidence. 
The radio signal is reflected in a mirror-like manner by 
the ionosphere and returns to earth at a distant point. 
Some of the energy striking this point is scattered back 
towards the transmitter location by irregularities on the 
earth’s surface. This ground-scattered energy can be re- 
ceived as an echo at the transmitter location following an 
additional reflection by the ionosphere. The range at 
which the ground scattered echo returns depends on the 
reflecting ability of the ionosphere at the particular time 
in the direction towards which the antenna is directed. As 
the antenna rotates, a Plan Position Indicator (PPI) dis- 
play of echo range is traced out on an oscilloscope and 
photographed on 16 mm movie film. 

The present study of traveling disturbances is based on 
observing the variations of the minimum range of the back- 
scatter echo pattern when the disturbance passes through 
the region in the F-layer in which the radio wave is re- 
flected. The speed and direction of travel of the disturb- 
ance are determined by observing the time sequence of the 
variation of range on the PPI echo pattern. Additional in- 
formation is obtained by comparison of the backscatter 
records with data from vertical incidence ionosonds. 

The backscatter method of study of traveling disturb- 
ances has been found to be particularly useful for the in- 
vestigation of large, high-speed disturbances. Some of the 
disturbances which have been identified by this technique 
at Stanford have had wave fronts stretching from the East 
Coast to the West Coast of North America, and have 
traveled distances in excess of 4,000 km. These disturb- 
ances have thus been shown to have a far larger extent 
than was previously thought to be the case. The direction 
of travel has been primarily from North to South. On the 
records for the three months period from October to 
December 1952 a total of 25 cases of large disturbances 





were observed with directions of travel all lying within 
+25” of Geomagnetic North to South. Speeds of travel 
typically range between 700 and 2,000 km/hr. The avail- 
able data suggests that these large disturbances may 
originate in or North of the Auroral zone and travel South- 
wards. 

The disturbances which have been analysed are often 
large enough to disrupt ionospheric transmission over 
long-distance paths for periods of the order of 15 minutes 
to several hours. Hence they are of importance in the 
operation of high-frequency radio communication circuits. 
The effects of disturbances have been observed on field 
intensity recordings made at Stanford of signals originat- 
ing from station WWV in Beltsville, Maryland. No way 
has yet been found to predict the time of onset of a travel- 
ing disturbance, but once such a disturbance has started 
to travel its time of arrival at a particular location can 
be determined as much as two or three hours in advance 
by the method developed in this study. This much warning 
might allow operators of communication circuits to plan 
changes in operating frequency or other means of pre- 
venting the circuit interruption. 

Microfilm $2.00; Xerox $5.20. 101 pages. 


THE HELITRON OSCILLATOR 
(L. C. Card No. Mic 58-3629) 


George Wada, Ph.D. 
Stanford University, 1958 


The purpose of this study was to investigate the theo- 
retical and experimental behavior of the helitron oscil- 
lator. This new voltage-tuned microwave oscillator was 
invented in October, 1954 by D. A. Watkins of this labora- 
tory. Basically the tube utilizes Harris-flow focusing, 
i.e., the beam travels in a helical path in which the cen- 
trifugal force on the electron is balanced by an inward 
electric-field force. The principal feature of this device, 
as distinguished from the Russian spiratron, is that in- 
teraction between the beam and circuit is such that gain 
in circuit field is obtained at the expense of change in po- 
tential energy of the beam. Due to this feature, in con- 
junction with electrostatic focusing, the helitron oscillator 
falls into the category of E-type devices. 

Three different models of the helitron were con- 
structed. The first tube showed that an operational heli- 
tron was feasible. The second tube contained modifica- 
tions permitting operation at relatively large currents. 
These modifications also eliminated undesirable modes 
present in the first model. The third model had modifica- 
tions leading to a better understanding of the behavior of 
the device. The experimental data on the three tubes are 
presented. A few of the pertinent experimental data are: 
continuous voltage tuning from 1.2 to 2.4 kMc with an ac- 
companying change in tuning voltage of from 650 to 1700 
volts; power output is in the vicinity of 1 to 10 milliwatts; 
and start-oscillation current is approximately 0.4 ma for 
a structure 4 inches long. : 

A number of different idealized models were studied 
to predict the starting current behavior of the helitron. 
These analyses were: Pierce type, effect of space charge, 
effect of adjacent turns of the beam, effect of reflections, 
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effect of the additional mode, and the effect of d-c velocity 
spread in the beam. None of the analyses was completely 
successful but they are presented to show the models 
studied and to aid in future work. 

Analyses which are directly applicable to the design of 
helitrons are also presented.. These are: tuning curve, 
interaction impedance of the circuit, circuit properties, 
and velocity spread:of the beam. 

Microfilm $2.00; Xerox $5.20. 104 pages. 


ENGINEERING, MECHANICAL 


A MECHANICAL TIME-DELAY DEVICE 
SENSITIVE TO CENTRIFUGAL FIELDS 


(L. C. Card No. Mic 58-3136) 


Joseph Russell Baumgarten, Ph.D. 
Purdue University, 1958 


Major Professors: A. S, Hall, Jr., and Raymond Cohen 


Electronic time-delay circuits have wide usage in con- 
trolling mechanical and electrical systems. Some me- 
chanical systems do not contain a source of electrical 
energy as an integral part of the design. The design could 
be simplified if a suitable mechanical time-delay device 
were defined. A mechanical device would require no elec- 
trical energy, and if properly designed, could be reliable, 
sturdy, and inexpensive. 

The purpose of this investigation is to complete an 
analytical study of a proposed design of a time-delay de- 
vice which would operate in a centrifugal field. The device 
consists of two thin co-axial disks, free to rotate relative 
to each other, with an interconnecting string fastened at 
the periphery of the outer disk and wound about the inner 
disk. A small mass is fixed to the string at an intermedi- 
ate point between the disks. A coil spring of small diame- 
ter is connected between the two disks and produces a 
torque on the disks proportional to the relative rotation. 
When the device is released in a centrifugal field, the 
mass moves radially outward under the action of centrifu- 
gal force. This radial motion of the mass causes a net 
relative rotation of the disks. The relative rotation can be 
used to measure the time that the device has been sub- 
jected to the centrifugal field. 

In this investigation, the equations of motion of this 
mechanism were derived. The derivations embodied the 
assumptions that the string (or tension member) is mass- 
less and inelastic. The equations of motion were found to 
be a set of second order non-linear equations which re- 
quired simultaneous solution. 

The equations were programmed for digital computation 
in order that a solution by numerical quadrature could be 
obtained. A dimensional analysis was performed for the 
parameters of the device and dimensionless ratios were 
formed so that a range of design could be covered by the 
solution. 

As the dimensionless ratios were varied, the effect on 
the response of the system was noted. A composite curve | 
comparing the response of systems with various designs 





was prepared from the numerical solution of each given 
case. 

An approximate solution for the equations of motion 
was found and this solution was compared with the solution 
of the actual case. It was found that the approximate solu- 
tion would yield results to within 10% of error for systems 
having relative rotation of 125° or less. 

Microfilm $2.00; Xerox $3.60. 61 pages. 


INSTRUMENTATION FOR LOCATING AND 
IDENTIFYING NOISES IN MECHANICAL EQUIPMENT 


(L. C. Card No. Mic 58-3155) 


Donald Albert Gilbrech, Ph.D. 
Purdue University, 1958 


Major Professor: R, C. Binder 


Acoustical noise problems are becoming more im- 
portant as the complexity of society increases. These ob- 
jectionable noises must be controlled or eliminated in 
many instances. In order to do this it is necessary to lo- 
cate and identify the noise sources. There is considerable 
literature available dealing with the problems of locating 
noise sources at great distances. However, there is very 
little published information concerned with locating noises 
at very short ranges. 

This paper presents a study and development of in- 
strumentation to be used in locating and identifying noise 
sources in mechanical equipment. An electronic corre- 
lator was built to compute the correlation functions of 
noises and for use as a direction finding device. Finally, 
a portable direction finder was developed. 

The instrumentation was applied to direction finding, 
wave-front mapping, space-correlation, and the measuring 
of the transmission-loss in panels. The results were good 
for all of the applications except the transmission-loss 
measurements. 

This work indicated that the correlation techniques are 
valuable for locating and identifying random noise sources. 
The work also indicated the feasibility of using the instru- 
mentation to study air jets and fan noise. Noise sources 
were verified for a refrigerator compressor. 

Microfilm $2.40; Xerox $8.40. 183 pages. 


INFRARED SPECTROSCOPIC STUDIES OF 
COOL FLAMES IN A FLAT-FLAME BURNER 


(L. C. Card No. Mic 58-3191) 


Leland Henry Scott Roblee, Jr., Ph.D. 
Purdue University, 1958 


Major Professor: Kenneth Wark, Jr. 


Infrared emission spectra of two-stage hydrocarbon 
flames have been recorded to ascertain the transient 
molecular species that are present in the low temperature 
Chemical reaction mechanism. The fuels used were diethyl 
ether, n-heptane, and n-octane. Sodium chloride and KRS-5 
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prisms were used in a double pass monochromator to re- 
solve the emission bands of flames produced in a flat- 
flame burner, in the wavelength range 2-20 microns. Also, 
absorption spectroscopic analyses were made of condensed 
exhaust gases from the burner. Various pure compounds 
were added to the fuel system and their effect on the flame 
spectra recorded. 

The emission spectral bands were identified by com- 
parison with tabulated molecular absorption data. 

The results have shown that among the intermediate 
products are aldehydes, acids, peroxides, saturates, un- 
saturates, and alcohols. Specifically, the following com- 
pounds have been identified: ethylene, acetylene, formalde- 
hyde, methane, carbon monoxide, carbon dioxide, water, 
and possibly methyl alcohol. Very strong evidence was ob- 
tained indicating the existence of carbon suboxide (C302) 
in two-stage flames. Reaction mechanisms for the forma- 
tion of C3O2 are postulated. The results of the addition of 
acetylene to diethyl ether flames lend support to a current 
theory that acetylene precedes carbon formation. It is sig- 
nificant that the intensity of some emission bands of two- 
stage flames varied considerably as a function of flame 
position. 

Temperature measurements with an ether-air mixture 
containing 32 percent ether, by weight, indicated that the 
cool flame temperature was about 700°K while that of the 
second stage was about 1050°K. Cool flame velocity based 
on an entering fuel-air mixture temperature of 400°K was 
determined to be about 4.6 centimeters per second while 
the velocity of the second stage flame was determined to 
be approximately 6.1 centimeters per second. 

Microfilm $2.00; Xerox $6.80. 141 pages. 


ENGINEERING MECHANICS 


STUDIES OF SECOND AND THIRD ORDER 
CONTACTOR. CONTROL SYSTEMS 


(L. C. Card No. Mic 58-3614) 


Herbert Ednar Lindberg, Ph.D. 
Stanford University, 1958 


If there is one or more on-off device in a control sys- 
tem, it is called a relay or contactor control system. The 
contactor may be inserted in the feedback paths or, more 
usually, in the forward path just before the device that 
provides the driving force of the system, such as a motor 
or aircraft control surface. The output of a relay is not 
proportional to the input, i.e., the input-output relation is 
not linear, and the behavior of a relay control system can- 
not be analyzed by a linear theory. This work presents 
some practical considerations to be made in designing 
contactor control systems and also a few new techniques 
for analyzing their performance. 

The first part of the investigation was a study of the 
effect of imperfections on a special system previously 
studied by L. Flugge-Lotz and C. F. Taylor. Experiments 
were made with an electronic analog computer simulation 
in order to determine allowable relay time delay and 
threshold imperfections for this second order system which 





had relays in its feedback paths. This feedback provided 
a means of discontinuously varying the coefficients of the 
differential equation of the uncontrolled process. 

This control scheme was then compared to other sys- 
tems in which the relays were employed in the forward 
loop in order to determine which system gives the smaller 
error for a random input, given that the systems have the 
same saturation value. It was found that the instantaneous 
error for slowly varying (slowly with respect to the 
chatter error due to relay hunting) inputs was very small 
and depends much more on the relay characteristics than 
on the arrangement of relay paths. With the error for this 
type of operation being small, such operation was taken 
as satisfactory in any contactor system. But the range of 
inputs for which such chatter operation was assured (fre- 
quency or amplitude limitations of a sinusoidal input, for 
example) was found to be larger with the relay in the 
forward loop than for the system with varied coefficients. 
From this standpoint, the system with only one relay 
which controls the full amount of available driving force 
was concluded to be superior. Also, in making these com- 
parisons, it was shown that systems designed by phase 
plane and by frequency response techniques are very 
Similar. 

Further studies were made on the effect of relay im- 
perfections for second and third order systems with the 
relay in the forward loop and being switched according to 
a linear combination of the error and its derivatives 
(called linear switching). General equations were de- 
veloped for the chatter error amplitudes as a function of 
the input and of the relay imperfections for small relay 
time delays or thresholds occurring separately. Error 
amplitudes computed from these equations checked very 
well against the errors found in a computer simulation 
with intentional time delays. During such chatter opera- 
tion, another error, at the input frequency, was found to 
exist due to the filter lags encountered in forming the er- 
ror derivatives. A simple theory was developed to explain 
these errors. This theory replaced the nonlinear con- 
tactor system with an equivalent linear system during 
chatter response. Therefore, although most of the experi- 
ments were made with sinusoidal inputs, the resulting 
theory is valid for general inputs because the law of super- 
position holds. 

The main bulk of the work above was done on systems 
with linear switching, which were found to give quite good 
response. However, a great deal of work has been done by 
various people in recent years on what is called “optimum” 
contactor systems. These systems give the minimum re- 
sponse time for step inputs and are therefore superior to 
systems with linear switching. However, the hardware 
necessary to realize the optimum switching surface for a 
third order system is a great deal more complicated than 
the simple differentiation circuits required for linear 
Switching. The obvious question is, how much is lost in 
performance if one chooses to use the more economical 
linear switching function? To give a partial answer to this 
question, the step response of a third order system with 
two complex roots and linear switching is compared to the 
Same system operating with optimum switching, using an 
analog computer simulation. The results show that for 
certain rather wide ranges of combinations.of natural 
damping and step input amplitude, there is very little dif- 
ference between optimum and linear switching response. 
In order to extend the range of step inputs for which nearly 
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optimum response can be obtained without using a compli- 
cated optimum switching function, a quasi-optimum switch- 
ing function is suggested which requires a function genera- 
tor using one rather than two independent variables. Ex- 
periments showed that the response with this switching 
function was very nearly optimum for a wide range of step 
inputs. Microfilm $2.10; Xerox $7.40. 159 pages. 


ENGINEERING, METALLURGY 


QUENCHED-IN VACANCIES IN NOBLE METALS 
(L. C. Card No. Mic 58-3346) 


Hiroshi Kimura, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: R. Maddin 


Reviewing previous research on quenched-in vacancies 
with special emphasis on the noble metals, it is pointed out 
that two types of sinks for the decay of the quenched-in 
vacancies are needed to explain the results of experiments. 
Examining several possible types of sinks, pre-existing 


dislocations and sessile dislocation rings produced by con- | 


densation of vacancies are considered to be the most prob- 
able sinks. The decay laws for the non-equilibrium va- 
cancies are calculated assuming the annihilation at these 
two types of sinks; for pre-existing dislocation sinks the 
decay is exponential, and for sessile ring sinks the decay 
is given by N= N,(cosh& Kt)~*, where N is the number of 
vacancies remaining after time t, No is the initial number 
of vacancies, is a constant with time but a function of the 
annealing temperature, K is proportional to the square root 
of N, and the number of sessile rings. A decay law is cal- 
culated when these two types of sinks are active concur- 
rently. 

Based upon these decay laws, the Bauerle and Koehler 





results’ on the quenched-in resistivity in Au are analyzed 
in considerable detail. With reasonable assumptions, i.e., 
the binding energy of a divacancy is 0.4eV and a vacancy 
must overcome a potential barrier of ~0.25eV to form 
divacancies, it is concluded that for quenching from above 
a critical temperature (800°C in Au), more than a half of 
the vacancies are quenched-in as divacancies and decay 
out as divacancies, the main sinks are sessile rings. The 
increase in dislocation density due to formation of sessile 
rings is about 10 times. For quenching from below a 
critical temperature, most of the vacancies are quenched- 
in as Single vacancies and decay out as singles to pre- 
existing dislocations. 

The nature of sinks is closely related to the mechanism 
of quench hardening. High purity Cu wire specimens were 
quenched in the same manner as in the Bauerle and Koehler 
experiments. The change in yield stress on ageing after 
quenching was observed. There are two types of hardening 
according to the quenching temperature. The most striking 
feature is the development of overageing in specimens 
quenched from below a critical temperature (850°C in Cu). 
The kinetics of hardening are exactly parallel to the ki- 
netics for the annealing of the quenched-in resistivity in 
Au. The activation energies for migration of single- and 
di-vacancies are calculated as 0.72eV and 0.6eV, re- 


‘spectively. 


The mechanism of quench hardening is explained as 
follows: 

For high quenching temperatures, the hardening is due 
to the formation of sessile rings. Since the increase in 
dislocation density is about 10 times, an increase in yield 
stress by a factor of 2 to 5 can be expected. 

For low quenching temperatures, the hardening and 
overageing are explained in terms of the annihilation of 
vacancies at pre-existing dislocations. Condensation of 
vacancies causes climbing of dislocations, which impede 
the motion of dislocations. Further condensation of va- 
cancies eliminates these jogged sections and causes over- 
ageing. Microfilm $2.95; Xerox $10.20. 226 pages. 


1, J. E. Bauerle and J. S. Koehler, Phys. Rev. 107, 
1493 (1957). 


FINE ARTS 


CREATIVE POTENTIAL IN THE VISUAL ARTS 
FOR THE AMERICAN ADULT 


(L. C. Card No. Mic 58-3438) 


Mary Louise Kuhn, Ph.D. 
The Ohio State University, 1958 


Man’s environment influences his creativity and the 
arts. This influence has implications for teaching. The 
individual and his living context are considered basic to 
the specific concern of teaching to create through the visual 
arts. The organization and the form of the dissertation 
have been planned to communicate the quality of the con- 
tent as well as the content itself. It aims (1) to express 





the meaning of creative potential through the form of the 
writing, (2) to enable the reader to grasp process as an 
ever-changing, moving, and metamorphic phenomenon as 
it touches upon art and creativity, and (3) to help teachers 
understand that they teach through channeling energy ac- 
cording to the characteristics of process. Concepts used 
are derived from art and literary criticism, philosophy, 
sociology, social psychology, social psychiatry, education, 
and practicing artists. 

Potential in the arts, as in all areas of human en- 
deavor, is structured by the resistance and resilience of 
the happenings around man. The environment (society or 
culture) in which people find themselves determines the 
way in which the arts may become a part of their living. 
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Individual reactions combine to produce the quality and 
quantity of creative actions in any identifiable time and 
place. The weights of social pattern and personal design 
have influenced the manner and the amount of man’s ex- 
pression. They have caused his actions to have varying 
degrees of conformity and creativity. Personal choice, as 
affected by environment, has been a central determining 
influence in man’s creative action. When the dynamic in- 
volvement of man and environment is structured in a man- 
ner conducive to a high level of satisfaction, it may re- 
flect the unity and metamorphosis present in a work ofart. 
This involvement of man-in-environment may be called 
creative living. 

The problem of living becomes a resolution of (1) the 
coming together of the inner and the outer, (2) the neces- 
sity for each to maintain its individual identity, and (3) the 
impregnation of the inner and the outer. Man achieves this 
resolution through a state of environmental stabilization of 
either inner or outer, or the two combined, or by a state of 
alternation between the two. The form of man’s resolution 
has been described as tradition, inner-direction, outer- 





direction, and integration. The visual forms created by 
man’s resolution to the problems of living appear to be in- 
dicative of his development as a social being. They also 
appear to be related to development of the person as an in- 
dividual. The environment with the greatest unity will be 
the most creative one, and the most satisfactory for the 
fullest possible development of the expanding potential of 
‘man. 

Creating in itself is not a social phenomenon. It does, 
however, grow out of social opportunity and impetus, and 
it depends upon social form for its translation from a 
process into a tangible product. Activities in the visual 
arts for adults should aid the individual in realizing his 
own potentialities for creative living, and they should meet 
the social need for creative application of the self to chang- 
ing common problems. Potential for the development of 
creativity as a direct outgrowth of the arts themselves is 
related to the quality of the interchange of value gained by 
the individual through them with the stimulation provided 
by a society evolving creatively. 

Microfilm $4.85; Xerox $16.20. 378 pages. 


FOLKLORE 


THE FOLKLORE MOTIFS IN THE 
MATTER OF ENGLAND ROMANCES 


(L. C. Card No. Mic 58-1829) 


Gerald Martin Bordman, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, MacEdward Leach 


Two important ends are served by this examination of 
the folklore motifs in the matter of England romances. 

The first and most immediate purpose is to begin to filla 
major gap in Thompson’s Motif Index, which even in the 
revised edition currently at press fails to take more than 

a glance at the traditional themes found in the whole field 

of medieval romance. Secondly, by using the materials iso- 
lated in such a study it is hoped to re-examine scholarly 
and critical thought on these particular poems. 

To these ends all the motifs in the matter of England 
romances -- Athelston, Beves of Hamptoun, Gamelyn, Guy 
of Warwick, Havelok, King Horn (and Horn Childe and 
Maiden Rimneld), Reinbrun and Richard -- have been 
thoroughly and carefully cross indexed, first under the ro- 
mance in which they appear and then according to Thomp- 
son’s order. In both instances a number has been assigned 
to each motif -- either one of Thompson’s or a new number 
if the motif is not in the Index. The line, or lines, in which 
the motif appears and, if necessary, the manuscript are 
also recorded. 























Scholars have long recognized that some sort of exclu- 
Sion and return provides the framework and much of the 
major motivation in several of the matter of England ro- 
mances. By examining and analyzing the motifs in these 
romances I have attempted to enlarge this earlier idea and 
to suggest that the exile formula can be found in the entire 
matter of England except Richard and, perhaps, Athelston. 





_ Furthermore, I have endeavored to show that the exiles 


can generally be divided into two distinct types -- political 
and romantic. What is equally important, I have indicated 
that these types involve something more than mere exile 
and return -- that they each display their own recurring 
patterns of subsidiary motifs so faithfully as to make these 
secondary motifs seem an almost integral part of the 
formula. In addition, I have suggested that a certain philo- 
sophic orientation consistent with the philosophic implica- 
tions of the exile and return theme itself can be found to 
run through these poems. 

As a result, I believe I have established some more 


definite dimensions of the matter and, if there might be 


any need for it, affirmed its privilege to stand as a legiti- 
mate grouping. But I am not yet willing to go all the way 
and claim these poems for any “school.” Such a judgment 
must await studies of the other matters. Still, while we 
cannot yet credit these poems to a conscious school we can 
more safely place them in something of a conscious tradi- 
tion. Microfilm $3.75; Xerox $12.80. 292 pages. 
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FOOD TECHNOLOGY 


THE DEGRADATION, IN MODEL SYSTEMS, 
OF THE ANTHOCYANIN OF THE 
MARSHALL STRAWBERRY 


(L. C. Card No. Mic 58-3826) 


Ian James Tinsley, Ph.D. 
Oregon State College, 1958 


Major Professor: Albert H. Bockian 


The rate of degradation of the major anthocyanin of 
strawberries, pelargonidin-3-glucoside, has been studied 
at pH 3.40 and at a temperature of 90° C. These studies 
have been concerned primarily with the effect of sugars on 
the rate of pigment degradation in model systems. In the 
majority of the systems studied, the degradation reaction 
shows first order kinetics with respect to pelargonidin-3- 
glucoside. 

Except for gluconic acid and sorbitol, the sugars used 
produced an increase in the rate of degradation of 
pelargonidin-3-glucoside. The most marked effect was ob- 
served with the fructose and the glucuronic acid systems. 
The substitution of nitrogen for air in these systems re- 
sulted in a decrease in the rate of pigment degradation. 
An increase in the concentration of glucose, fructose or 
sucrose resulted in an increase in the rate of pigment 
degradation. These results suggest that the sugars are 
active in the form of their degradation products. 

In order to determine the extent of the effect of sugar- 
amino acid interaction on the rate of pigment degradation 
it was first necessary to determine the free amino acids 
present in strawberry juice. Using paper chromatographic 
techniques the amino acids, aspartic acid, glutamic acid, 
alanine, serine, glutamine, asparagine, threonine, argi- 
nine, cystine and/or cysteine, leucine and/or isoleucine 
and valine were detected in a sample of strawberry juice. 
The concentration of the five most abundant amino acids, 
asparagine, glutamine, alanine, glutamic acid and aspartic 
acid, was determined. 

Amino acids at concentrations comparable to that ob- 
served in strawberry juice increased the rate of degrada- 





tion of pelargonidin-3-glucoside in glucose and sucrose 
systems. Arginine and cystine produced the most marked 
effect and there was some indication that these two acids 
themselves, in citrate buffer, have a slight accelerating 
effect on the rate of pigment degradation. 

A study was made of the effect of pH on the rate of deg- 
radation of pelargonidin-3-glucoside in 0.1M citrate buf- 
fer, 0.O9M glucose and 0.1M fructose. A low pH corre- 
sponding to a higher proportion of the flavylium salt form 
of the anthocyanin, produced a lower rate of pigment 
breakdown. In these three systems a linear relation was 
obtained between the first order rate constant and the pro- 
portion of the anthocyanin present as the flavylium salt. 
These experiments indicated that the pSseudo-base form of 
the anthocyanin was the form active in the degradation re- 
action. 

In the presence of furfural and 5-hydroxymethylfurfural 
a rapid rate of pigment degradation was obtained. Substi- 
tuting nitrogen for air in these systems reduced the rate 
of pigment degradation. In furfural and 5-hydroxymethyl 
systems a Similar pH effect to that observed in the glucose 
and fructose systems was obtained. Levulinic acid and 
formic acid, breakdown products of 5-hydroxymethylfur - | 
fural, produced only a Slight accelerating effect on the rate 
of pigment degradation, indicating that the activity of 5- 
hydroxymethylfurfural was not dependent on its breakdown 
to these components. 

A comparison was made of the rate of pigment degra- 
dation in a strawberry juice sample and in a composite 
system containing sucrose or glucose, pigment, ascorbic 
acid and amino acids in concentrations comparable to those 
observed in the strawberry juice. After a lag period the 
rate of pigment degradation in the composite system was 
approximately equal to that observed in the natural juice 
sample. 

Studies in model systems with pelargonidin-3-glucoside 
have indicated four types of degradation reactions. It is 
suggested that the degradation of this anthocyanin in the 
presence of furfural type compounds may be due to an 
oxidative condensation reaction. 

Microfilm $2.00; Xerox $3.60. 65 pages. 
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FUNCTIONAL INTERRELATIONSHIPS 
OF URBAN CENTERS 


(L. C. Card No. Mic 58-3261) 


Francis William Anderson, Ph.D. 
University of Washington, 1958 


This is an empirical study designed to test the inter- 
dependence aspects of urban structure implied in central 
place theory and in the theory of dominance and subdomi- 
nance. Put as a general empirical problem, it was de- 
signed to test the assertion that the activity structure of 
cities is a function of their size and spacing. 

Central place theory as developed by Christaller, 
Loésch, and others explains urban patterning in terms of 
hierarchical rankings of urban centers according to func- 
tions, associated market areas, and transportation net- 
works. The theory of metropolitan dominance after Gras, 
Mc Kenzie, and Bogue explains the existence of population 
and economic concentrations in terms of forces which stem 
from the metropolis (the major organizing agent). 

Central place theory and the theory of dominance have 
been recognized as related theories but are not believed 
to have been subjected to empirical testing and comparison 
in the same study. The question is raised, which of these 
theories is able to provide the best explanation for the in- 
terdependence aspects of urban structure? Is one scheme 
more viable or more powerful than the other ? 

It can be hypothesized from theory (1) that urban cen- 
ters are interdependent, (2) that small centers are de- 
pendent upon large centers for some of the goods and 
services that they are unable to provide for themselves (a 
phenomenon readily observed in the real world and due to 
area specialization and division of labor), and, it follows, 
(3) that large centers tend to dominate small centers. A 
problem was designed for the study so that these hypothe- 
ses could be examined, It was argued that if the findings 
could be substantiated by theory, theory would in turn be 
strengthened and perhaps be extended. 

Selected for this study were 344 small urban centers 
in the United States with populations of 10,000 or above 
(1950) and located outside Standard Metropolitan Areas (as 
defined in the census). Retail, wholesale, and service 
trade and employment characteristics of each small center 
were examined as they were associated with similar char- 
acteristics in the nearest Standard Metropolitan Area. 

The United States Census for 1950 and the U. S. Department 
of Commerce Area Bulletins for Retail, Service, and 
Wholesale Trade (1954) were relied upon for the basic data. 
The technique of multiple regression was used specifically 
to examine the nature of the associations hypothesized as 
existing between the small and large centers. 

Although average measures, estimating equations, 
simple and partial correlation coefficients, and the coef- 
ficients of determination obtained from this study did not 
indicate a high degree of interdependence between small 
and large centers nor the existence of a particularly high 
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degree of dominance of large centers over small centers, 
the findings appeared to yield some significant theoretical 
implications. For example, partial correlation coeffi- 
cients indicated that whereas small and large centers are 
only slightly interdependent with respect to trade and em- 
ployment characteristics, the degree of interdependence 
varies for each activity examined. Central place theory 
was more useful in explaining the meaning of these differ- 
ences than was the theory of dominance. 

The coefficients of determination did not indicate com- 
plete dominance of large centers over small centers. The 
degree of dominance varied for each of the activities 
studied. In this case, the theory of dominance was more 
useful than central place theory for explaining these co- 
efficients. 

Thus both central place theory and the theory of domi- 
nance were useful for explaining the findings of the study. 
Neither theory excluded the other, and although each ap- 
peared to be more helpful than the other in specific in- 
stances, still they were mutually supportive. 

The principal conclusion derived from the study is that 
central place theory and the theory of dominance are 
strikingly similar schemes but each has a different empha- 
Sis or approach. Central place theory places more empha- 
sis upon the influence (or dominance) of tributary areas 
upon “dependent” urban centers (in central place theory, 
the reason given for the existence of central places) 
whereas the theory of metropolitan dominance and sub- 
dominance emphasizes the influence of urban centers (es- 
pecially large metropolitan centers) upon their respective 
“dependent” hinterlands. 

In the light of these findings central place theory and 
the theory of metropolitan dominance may be part of the 
Same system and may be reciprocal in nature. Further 
empirical work is needed to substantiate this implication. 
If substantiated, the fusion of central place theory and the 
theory of dominance would provide social scientists con- 
cerned with the interdependence aspects of urban struc- 
ture with a more powerful tool than when these theories 
are used separately. : 

Microfilm $2.00; Xerox $5.60. 111 pages. 


POPULATION PRESSURE IN EAST JAVA 
(Publication No. 24,126) 


Don C. Bennett, Ph.D. 
Syracuse University, 1957 


Is Java overpopulated? This geographic study ex- 
amines the extent and areal variation of population pres- 
sure in an administrative subdivision in East Java, 
Malang Kabupaten. 

Population pressure in this agricultural area is evalu- 
ated in terms of three criteria. These are: per capita 
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food consumption, agricultural employment, and landowner - 
ship. These are first considered separately. Then, the 
degree of correspondence in the areal patterns is analyzed 
in various Subdistricts, Finally, three rural villages which 
are representative of the major environmental areas are 
described in order to present actual rather than average 
conditions. 

The first criterion for overpopulation is the adequacy 
of the food supply. Since Malang Kabupaten is agricul- 
turally self sufficient, food production is considered synon- 
ymous with food consumption. The bulk of the agricultural 
production is derived from seven crops; these are used 
for the calculations of both caloric production and labor 
needs. These crops are wet rice, maize, cassava, soya 
beans, groundnuts, dry rice, and sweet potatoes. The areal 
pattern of average daily caloric production per capita is 
determined for each of the 32 subdistricts, of which 3 have 
urban characteristics. This varies from 1140 to 3710 
calories with nine rural subdistricts producing less than 
the minimum standard of 1860, required for adequate 
health. Overpopulation is thus evident. 

A second criterion of population pressure is the extent 
of underemployment; defined as the difference between the 
available labor and the requirements during the period of 
greatest need. There are four months during which labor 
needs are especially high, May, June, November and 
December. Even during the period of peak labor needs, 
only 16 per cent of the available farm labor is used. The 
areal pattern within the rural subdistricts of the Kabupaten 
varies from 6 to 35 per cent during this period. Underem- 
ployment is more severe in the wet rice areas than in the 
areas of predominantly dry crops, but it appears that 
everywhere there are more people than jobs. 

Third; landownership conditions are considered in 
terms of landlessness and inadequate land holdings. In- 
adequate land holdings are defined by the amount of land 
needed to produce the minimum caloric requirements of 
an average family of five persons. Most heads of house- 
holds own some land, but normally the amount is insuffi- 
cient. While only 16 per cent of them are landless, another 
71 per cent have holdings that are too small. Most people 
lack the land from which to secure adequate food. 

In so far as Malang Kabupaten is concerned, Java is 
overpopulated. This is most clearly measured by inade- 
quate land holdings, since only 13 per cent of the house- 
holds have enough land. In terms of available labor, there 
is full time work at the peak season for only 16 per cent. 
The food situation is only slightly better since 9 out of 29 
rural subdistricts do not produce adequate food supplies. 

Microfilm $3.60; Xerox $12.20. 278 pages. Mic 58-5735. 





SHOPPING CENTERS AND THE GEOGRAPHY OF 
URBAN AREAS. A THEORETICAL AND 
EMPIRICAL STUDY OF THE SPATIAL STRUCTURE 
OF INTRAURBAN RETAIL AND SERVICE BUSINESS. 


(L. C. Card No. Mic 58-3263) 
Brian. Joe Lobley Berry, Ph.D. 
University of Washington, 1958 


The purpose of this study is to provide more substan- 
tial foundations for the development of theory concerning 





one type of urban land use, namely, retail and service 
business. Out of existing concepts and assertions, and 
utilizing previous empirical studies, a static theory of 
business is developed. This theory is shown to be com- 
patible with theories of land use and with theory of tertiary 
activity. Plausibility is provided for the theory by exist- 
ing empirical evidence, and formulation of the theory en- 
ables plausible interpretations of factors suggested to be 
causative of patterns of urban business. 

A composite classification system of urban business 
patterns is discussed, and subjected to empirical testing. 
Data utilized were collected in Spokane, Washington, and 
comprised an inventory of businesses in sixty types lo- 
cated in the 296 business centers of the city outside the 
central business district. Using correlation cluster and 
linkage analysis, the geographical distributions of business 
types were analyzed and the natural geographical group- 
ings of business determined. 

Major empirical findings of the study are: 

(1) Businesses tend to associate geographically in nine 
groups. Eight of these nine groups associate in two over- 
all conformations called ‘nucleated shopping’ and ‘sup- 
plies-repair-arterial’ conformations, each conformation 
comprising four groups. A clinic group remains separate. 

(2) Associations of businesses in groups and groups in 
conformations are such that business centers fall into 
hierarchical structures consisting of three levels of a 
nucleated shopping hierarchy, and four levels of a sup- 
plies-repair-arterial hierarchy. Variable combinations of 
the dual hierarchies from one shopping center to another 
result in an overall four-level stratification of business 
in Spokane. Functional character of each individual center 
is a product of its position in the overall four-level strati- 
fication and the mix it possesses of functions of the two 
conformations. 

(3) The hierarchy of nucleated shopping centers is of 
a scattered spatial pattern. Lower levels of the hierarchy 
are Closely related to population distribution, higher levels 
to major traffic intersections central to population. Each 
of the three levels of the hierarchy is most closely as- 
sociated with a particular defining group of business types. 
The fourth group of businesses consists of a special case 
of extension of central business district functions outwards 
along major traffic arterials. 

(4) Supplies-repair-arterial centers are highly con- 
centrated, and are oriented to arterials with major traffic 
flow. The greater the traffic flow of a street, the higher 
the level in the hierarchy of the associated arterialcenter. 

(5) Lowest levels of the overali stratification, asso- 
ciated with the lowest level of each of the composite con- 
formations, comprise many small centers with consider - 
able variety of function. Complementarity of function in 
each local area is here hypothesized for these closely- 
Spaced centers. : 

These empirical findings have important theoretical 
implications. They verify and clarify the nature of the 
dual conformations suggested by the classificatory pattern. 
Too, they lead to rejection of a simple hierarchical struc- 
ture and its replacement by the more finely structured 
situation of reality. Criteria are provided for the presen- 
tation of a cross-sectional picture of business structure, 
and directions for further empirical work needed prior to 
development of a final process-oriented theory are sug- 
gested by the recognition of strong associations probably 
indicative of important causal processes. Such strong 
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associations include those of purchasing power differen- 
tials and the dual conformations of business, and relations 
of the origin and nature of shopping trips, accessibility, 
traffic flow, and business type. The development of a 
process-oriented theory is, of course, the ultimate goal, 
for this would constitute a realistic and sophisticated ab- 
stract theory of retail and service business the links of 
which with other universal abstract relations are im- 
mediately apparent. : 

Practical implications of the empirical work are also 
noted and illustrated in the case of Spokane, Washington. 
These involve both techniques used and considerations of 
the validity of proposed planning. The specious character 
of plans and standard sources concerning types of per- 
mitted businesses, types of shopping centers and trade 
areas, and the abatement of scattered businesses is indi- 
cated, and as a result of the analysis suggestions are made 
for the general improvement of planning for business which 
should prove of utility to many cities in addition to Spokane. 

Microfilm $2.45; Xerox $8.60. 187 pages. 


THE STRUCTURE OF THE MEXICO CITY 
CENTRAL BUSINESS DISTRICT: A STUDY 
IN COMPARATIVE URBAN GEOGRAPHY 


(L. C. Card No. Mic 58-3265) 


Clyde Eugene Browning, Ph.D. 
University of Washington, 1958 


The subject of this study is the structure of the Mexico 
City central business district with the emphasis upon a 
functional analysis of the component parts of the CBD in 
terms of their number, distribution, spatial associations, 
and the locational processes involved in their formation. 
Particular stress has been placed upon the integration of 
the study with CBD structure theory in general and with 
empirical results from American CBDs. Towards this end 
a codification of knowledge of United States CBDs, in the 
form of a theoretical construct, has been included as an 
organizational device and also as a rough benchmark to 
facilitate comparisons between American CBDs and the 
Mexico City CBD. 

The main sources of data are field notes taken for 
ground floor establishments within the CBD. For every 
establishment data were collected on the type of activity, 
front footage, and the height of the building. This informa- 
tion was then plotted on a master map from which the 
analysis of the spatial distribution of various types of es- 
tablishments was made. 

A number of chapters are devoted to necessary back- 
ground details. The setting of Mexico City in the country 
is considered with special emphasis upon the situation, 
site, and population growth. The setting of the CBD in the 
city is examined with special emphasis upon the position 
of the CBD in relation to the distribution of population and 
buying power, the retail pattern, and selected aspects of 
the historical development of the Mexico City CBD. Basic 
elements in the structure of the Mexico City CBD are de- 
scribed with emphasis upon the shape of the CBD, the 
street system, the land value pattern, and the building 
height pattern. 

The content of the Mexico City CBD is analyzed in 





terms of the types of ground floor establishments and their 
importance as expressed in terms of number and front 
footage. The patterns of twelve selected types of estab- 
lishments are analyzed from the standpoint of their degree 
of cluster and tendency to occupy low, medium, or high 
valued sites. The degree of cluster and the tendency to 
occupy different valued sites was hypothesized beforehand 
and these assumptions were then compared with the actual 
results. 

Throughout the work a constant effort has been made to 
compare the Mexico City CBD with American CBDs as 
follows: (1) Richard Ratcliff’s method of analysis of re- 
tail store affinities within American CBDs has been uti- 
lized; (2) twenty-eight specific statements--believed to 
hold true for American CBDs--were tested for the Mexico 
City CBD; and (3) selected differences between the Mexico 
City CBD and the American CBDs were examined. 

The major conclusions drawn from the study are (1) 
the Mexico City CBD is substantially similar to the larger 
American CBDs; (2) many of the patterns and processes 
found in the structure of the American CBDs are reflected 
in the Mexico City CBD; (3) the Mexico City CBD is con- 
Siderably closer in its form and function to American 
CBDs than the remainder of the retail structure of Mexico 
City; and (4) the construct of the CBD structure showed 
promise but its full development must await more data, 
satisfactory statistical measures, and refined concepts. 

Microfilm $2.60; Xerox $9.00. 200 pages. 


ECONOMIC GEOGRAPHY OF THE 
GODTHAB, GREENLAND, DISTRICT 


(L. C. Card No. Mic 58-3331) 


Donn K. Haglund, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Lester E, Klimm and Rhoads Murphey 


The Godthab District of West Greenland is a unique 
arctic community. Its historic economy, based on sub- 
sistence hunting, has been transformed in forty years into 
an economy based on commercial fishing, governmental 
activity and a number of other elements introduced for 
diversification. The principal settlement of the District, 
Godthab, became the single capital of Greenland in 1950; 
Since then the town has consolidated its position as ad- 
ministrative, commercial, educational, and health center 
for the Island. 

The changing economic geography of the District is 
analyzed and described, from field work undertaken during 
the summer of 1955 and the winter and spring of 1957 and 
from Danish, Greenlandic and other source material. 

Microthermal climate and an almost universally rugged 
topography drastically restrict the economic possibilities 
of the District. Crop agriculture is impossible and there 
are apparently no significant mineral resources. The 
population of 3,500 is distributed among eleven inhabited 
places, with two-thirds of the population at the principal 
settlement. Settlements are located at coastal sites (the 
open seacoast, the littoral of the Godthabfjord system, or 
on islands) only. Each of the inhabited locations is de- 
scribed in detail, with emphasis on the economic activities. 
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Commercial cod fishing presently accounts for nearly 
ninety per cent of the production of the District. This in- 
dustry originated about 1920 when the cod made its first 
significant appearance in the waters of the District. There 
has been a corresponding decline in hunting, with only the 
arctic fox and various birds of commercial importance 
today. The Royal Greenland Trading Company continues 
to hold a virtual monopoly on trade in Greenland, but pri- 
vate businesses are now permitted and several have been 
established in Godthab. Home industry provides a source 
of income to a number of Greenlanders, and it would ap- 
pear that future intensified manufacture of art objects and 
artifacts offers opportunities for financial betterment of 
the native population. Fox fur farming has been attempted 
successfully, but the experiment is now suspended for eco- 
nomic and other reasons. Sheepherding is carried out on 
a modest scale and a State sheep experimental station is 
located in the District. Apparent lack of native interest in 
pursuing this livelihood makes the continued operation of 
the station doubtful, however. Domesticated reindeer were 
introduced into the District in 1952. The herd, imported 
from Norway, has steadily increased and is evidently well 
suited to the environment of the District. It is hoped that 
reindeer herding will receive native acceptance, thus be- 
come a worthwhile addition to the District’s economy. 

In spite of environmental limitations continued eco- 
nomic growth of the Godthab District is expected, Com- 
mercial cod fishing will increase many fold, once the na- 
tive population has sufficient training and equipment to en- 
gage in fishing on the off-shore banks, in addition to Green- 
land territorial waters. Reindeer herding offers consider- 
able promise. The town of Godthab is Greenland’s largest 
settlement and its status as the Island’s political and cul- 
tural center will be enhanced, especially if transportation 
facilities in Greenland are improved in the future. Further 
diversification of the District’s economy is probable. The 
establishment of a transit harbor for Canadian iron ore 
has been planned, the Godthab vicinity being the only area 
in the eastern Arctic where ocean shipping is unhampered 
by ice all year. Preliminary steps have also been taken 
toward the eventual establishment of an international 
tourist industry. 

Microfilm $2.50; Xerox $8.80. 191 pages. 


MAPS AND GRAPHICS FOR THE BLIND; SOME 
ASPECTS OF THE DISCRIMINABILITY OF 
TEXTURAL SURFACES FOR USE IN 
AREAL DIFFERENTIATION 


(L. C. Card No. Mic 58-3276) 


Willis Robertson Heath, Ph.D. 
University of Washington, 1958 


The purpose of this investigation is to discover a set of . 


tactual textural patterns of maximal discriminability 

inter se; using these patterns as areal symbols for differ- 
entiation, to apply them to maps and graphics for the blind, 
to make possible a greater range of expression and infor- 
mation in such materials. Factors of cost, in addition to 
physical limitations of processes, have limited the quan- 
tity and variety of materials of a graphic nature available 
to the blind. Content has been held to simple elements, 








and even these representations have had only limited dis- 
tribution. 

To prepare maps for the blind, problems related to the 
change from visual to tactual perception must be solved. 
Physical restrictions imposed by other methods of prepa- 
ration can be overcome with existing photographic and 
printing techniques. These problems and restrictions 
have acted previously as deterrents to research in a suc- 
cession of areas. Investigation shows that basic testing 
must be carried out for the most fundamental concepts of 
area, point, and line symbolization in tactual presentation. 
From such research, standards can be developed for a 
wider array of symbols for tactual use which are effective 
and valid in terms of clarity, legibility, and emphases. 
These findings could provide the necessary knowledge for 
carrying tactual map content beyond the present elemen- 
tary levels of idea expression. 

Through this study, it has been found that textures 
produced by photographic methods are highly discrimi- 
nable, and that no appreciable difference exists in the 
ability of blind or sighted subjects to discriminate tex- 
tures. Forty patterns have been analyzed for discrimina- 
bility, and those proving most effective have been tested 
further for workable minimum limits of areal extent. 
These in turn have been applied to maps, to illustrate 
some of the possible combinations usable for representing 
areal distributions for tactual reading. Problems of the 
geographer-cartographer are considered in relation to 
presenting the blind reader with an increased variety of 
maps having broader content than those currently avail- 
able. It is evident that more research must be engaged in, 


and it is equally evident that the potential of effective 


symbols can aid in the successful completion of this re- 
search. ‘ 
Sighted map readers work with maps by applying 
learned associations. Presentations made possible by im- 
proved symbolization can lead to the development of com- 
parable tactual map reading skills, giving the blind reader 
access to spatial concepts and ideas beyond the scale of 
those now available to him. 
Microfilm $2.00; Xerox $4.80. 91 pages. 


A PHYSIOGRAPHIC CLASSIFICATION OF SOILS 
FOR LAND USE PLANNING ON THE EASTERN 
SLOPES OF THE CANADIAN ROCKIES 


(L. C. Card No. Mic 58-2169) 
Arleigh Howard Laycock, Ph.D. 
University of Minnesota, 1957 
Major Adviser: J. R. Borchert 


One of the most critical problems in wildland soils 
surveying is the selection of a classification that will best 


meet the needs of the study. The classification used will 


largely determine the way in which the survey will be 
conducted, the information that will be collected and the 
manner in which it can be applied. The classification se- 
lected by the author for use in the Rocky Mountains Forest 
Reserve in Alberta, Canada, in 1952-1954 is described and 
discussed. 

The primary objective of management in the Reserve is 
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the provision of optimum water supplies for use in the 
Saskatchewan River Basin. Management for favorable an- 
nual yields, seasonal flow regimen, water quality and for 
flood reduction must be stressed. Other uses of the water- 
shed such as forestry, commercial grazing, wildlife, rec- 
reation and mining are permitted if they do not interfere 
excessively with watershed qualities. Soils survey infor- 
mation was needed to indicate the present condition of the 
watershed, the capacity of the region for watershed im- 
provement, the capacity of the region to support other uses 
and the effects of different intensities of these uses upon 
watershed conditions. 

The “physiographic” classification selected has six 
major divisions: (1) “Bare Rock and Rocky Alpine”; (2) 
“Residual”; (3) “Colluvial”; (4) “Glacial, other than Glacio- 
fluvial”; (5) “Alluvial and Glaciofluvial”: (6) “Bog and 
Marsh”. These divisions and some of their major subdi- 
visions are described systematically and regionally ac- 
cording to properties, such as infiltration and storage ca- 
pacities, that are significant to management. Since the 
factors of soil formation such as parent material, slope 
and drainage, etc. are directly or indirectly related to 
these divisions, it is possible to identify them quickly and 
accurately in field and air photograph study. Survey costs 
are low, mapping from air photographs requires only oc- 
casional field checks and the descriptions can be used di- 
rectly in management planning. 

When the information obtained in studies of the physical 
resources (e.g. soils, climate, vegetative cover) is related 
to present use and the demands for use, a number of con- 
clusions are possible. Water yields may be increased 
Slightly in back range drift basins, but these will probably 
be more than balanced by the increased use of water by 
maturing timber elsewhere. Flow regimen and water 
qualities will be improved and floods will be reduced in 
most areas as soil infiltration and storage capacities in- 
crease with cover improvement. Forestry has little short- 
run potential because of past fires, but with fire prevention 
should improve in the long run in areas of moisture reten- 
tive soils and low moisture deficiencies. Some forestry 
operations cause short-run acceleration of erosion, but 
healing is rapid in the following years. Commercial graz- 
ing is concentrated on soils with low natural infiltration or 
storage capacities. Intensive use frequently results in 
erosion which accelerates with annual overuse. Severe 
damage to stream qualities may be done by even local 
abuse. There is little capacity for grazing expansion and 
some additional limitations are necessary. Major expan- 
sion of recreational use appears possible with little damage 
to watershed. Increased fire damage and road erosion 
need not be great. Wildlife, mining and other uses create 
local problems of soil erosion and streamflow pollution 
which can usually be avoided. 

Management plans with regional use priorities are 
recommended. It is suggested that local types and inten- 
sities of use be based largely on differences in soil and 
other physical resources present. These plans must be 
flexible to allow for changes in the demand for use and use 
evolution must be anticipated in all regions. 

Physiographic classifications of soils can be used 
widely in wildlands if they are designed to meet local needs. 

‘Microfilm $6.45; Xerox $22.80. 507 pages. 





INTERDIURNAL CHARACTERISTICS OF THE 
WINTER SEASON IN SOUTHEASTERN 
UNITED STATES 


(L. C. Card No. Mic 58-3460) 


Nallamma Subramaniam Senathirajah, Ph.D. 
The Ohio State University, 1958 


The occurrence of cold spells represents a major fea- 
ture of the anomalous thermal conditions in an area com- 
monly identified as the humid subtropics of North America 
(Cfa area in the K6ppen system). The objective of this 
study has been the determination of the intensity, fre- 
quency, duration, sequence, and the rate of fall of temper- 
ature of cold spells in this region; the identification and 
description of the significant and meaningful trends and 
patterns reflected in the regional and temporal distribu- 
tion of cold spells; and an inquiry into the causal factors 
that produce these phenomena. An effort also has been 
made to test the suitability of a method of analyzing and 
representing causal factors of cold spells. 

The daily ranges of temperature for 29 selected sta- 
tions in southeastern United States during the five winters — 
of 1950-1955 were determined and presented graphically. 
These data were analyzed by using appropriate statistical 
and cartographical methods with the view of discerning 
the significant and meaningful patterns in the regional and 
temporal distribution of these characteristics. An attempt 
has been made to explain the immediate causal factors 
that produce these patterns in terms of large-scale synop- 
tic features of the general circulation by an analytical 
study of the daily weather charts. 

The measurements of the characteristics of cold spells 
are presented in tables and maps. Percentage probabili- 
ties of categories of departures - 5 or more, 10° or more, 
and 15° or more, have been calculated and tabulated. The 
standard deviations of cumulated departures were deter- 
mined for the five-year period and presented. The south- 
eastern United States was subdivided on the basis of 
cumulated departures into five regions representing a de- 
gree of areal differentiation in the occurrence of cold 
spells. Schematic diagrams representing the important 
large-scale features of the general circulation most fre- 
quently associated with the three representative types of 
cold spells are presented. 

The recurrence of cold spells in a distinctly patterned 
sequence in every winter season and in particular weeks 
is a Significant feature of the winter weather in the humid 
subtropics of North America, This feature is generally 
ignored in the general climatological descriptions of the 
area, Since only average or mean values of climatic ele- 
ments are given attention. 

The present investigation shows that a selection of 
short intervals of time, such as a day or an hour, is neces- 
sary to the study of all of the important features of the 
temporal distribution of weather phenomena. The concept 
of yearly climate has great value in analyzing the varia- 
tions in weather, because the annual norm or average 
gives the investigator a basis for determining the nature 
and the quantitative character of the temporal departures. 
The winter weather of southeastern United States is 
strongly influenced by the advective factor as well as by 
the more permanent controls of latitude, altitude, and lo- 
cation in respect to water bodies and major physiographic 
features of the area during cold spells. This demonstrates 
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or at least indicates the significance of air masses asa 
factor in the climate of a region. 

The accumulation of data on atmospheric conditions 
aloft makes it possible to measure with exactness the fre- 
quency and areal extent of air masses which invade an 
area. Since different source regions play a decisive role 
in the formation of air masses, these areas can be con- 
sidered as important geographic controls of the climate. 
Furthermore, this study shows that the geographical condi- 





tions of these more or less remote source areas may be as 
important in determining the climatic character of the area 
as the more local geographical factors. 

The study of weather types is a necessary preliminary 
to the identification of the cause of cold spells. The synop- 
tic character of cyclones and anticyclones gives the inves- 
tigator of weather phenomena an opportunity to recognize 
the temporal sequence of thermal phenomena and the con- 
trols that are operative. 

Microfilm $2.95; Xerox $10.00. 225 pages. 
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THE FORAMINIFERA AND SEDIMENTS OF 
BISCAYNE BAY, FLORIDA, AND THEIR ECOLOGY 


(L. C. Card No. Mic 58-3267) 


James Bush, Ph.D. 
University of Washington, 1958 


Biscayne Bay is located in the southeastern portion of 
the peninsula of Florida, east and south of Miami. Numer- 
ous canals intermittently drain into the bay which in turn 
drains into the Straits of Florida. Circulation in the bay 
is governed by tidal action. The bay waters vary in depth 
between zero and fifteen feet. The water temperature 
ranges between sixty-eight and eighty-six degrees Fahren- 
heit. The salinity varies from two to thirty-nine parts per 
thousand and is more uniform in the northern than in the 
southern portion of the bay. 

Life in Biscayne Bay is varied, and in places prolific. 
Typically warm-water marine life is found in the greater 
part of the bay. Halimeda and Thalassia are the two most 
common plants; the most abundant Foraminifera are 
Archaias angulatus, Quinqueloculina lamarckiana, Q. 
poeyana, Q. torrei, torrei, and Triloculina flinti. Though these 
species are unusually common, they are not the most char- 
acteristic of the thirteen biotopes found in the bay. 

The bottom sediment of Biscayne Bay consists largely 
of fragmental calcareous chells and quartz grains. Heavy 
minerals compose less than one tenth of one per cent of the 
sediment with epidote the main heavy mineral constituent. 
Primarily, the sediment is sandy with a slight amount of 
silt and clay-size particles; foraminiferal tests compose 
approximately 0.5 per cent to 60 per cent of the deposits. 
The distribution of the characteristic Foraminifera and 
minerals are discussed. 

Microfilm $2.95; Xerox $10.20. 227 pages. 











THE PETROLOGY OF THE BEAVER BAY 
COMPLEX, LAKE COUNTY, MINNESOTA 


(L. C. Card No. Mic 58-3569) 


Harry Merrill Gehman Jr., Ph.D. 
University of Minnesota, 1957 
Adviser: S,. S. Goldich 

Three gabbroic intrusions with minor associated rock 
types form the Beaver Bay complex in southeastern Lake 
County, Minnesota. From oldest to youngest these are the 
Beaver River gabbro, the Beaver Bay ferrogabbro, and 
the Black Bay gabbro. The gabbros intrude the Middle 
Keweenawan North Shore volcanic group (formerly the 
Keweenaw Point volcanic series). The principal rocks of 
the complex have been mapped along the north shore of 
Lake Superior in the vicinity of Beaver Bay and Silver Bay. 

The Beaver River gabbro, the oldest intrusion, is the 
most widespread, forming a large sill and numerous dikes. 
It consists of calcic plagioclase (An 65), medium olivine 
(Fa 40-55), titanaugite (Caad [Mgss Feo), magnetite- 
ilmenite, and accessory minerals. The rock is uniform in 
grain size; however, chilled margins are developed par- 
ticularly where the intrusion brecciated the country rock. 
Xenoliths of anorthosite are abundant locally in the Beaver 
River gabbro. The anorthosite masses are large, rounded 
fragments from unknown sources which have been trans- 
ported by the gabbroic magma to their present locations. 
Xenoliths of leucocratic granite similar in size and shape 
to those of the anorthosite occur less commonly in the 
gabbro. 

The second intrusion, the Beaver Bay ferrogabbro, 
shows marked compositional variation froin the lowest to 
the highest exposures. Differentiation through crystal 
settling has produced a progressive change in the compo- 
sition of the primary precipitate minerals; olivine, : 
clinopyroxene and plagioclase. Absolute enrichment in 
iron is shown by chemical analyses of rocks from different 
heights in the intrusion. Igneous lamination, rhythmic 
layering and cryptic layering of the type found in the 
Skaergaard intrusion of East Greenland were produced by 
the settling out of early-formed crystals. The cryptic 
layering, best shown by changes in olivine and clinopy- 
roxene composition, is pronounced. The progressive 
change in olivine composition, from Fa 66 to Fa 99, allows 
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subdivision into hortonolite-, ferrohortonolite, andfayalite- 
ferrogabbro. High-calcium clinopyroxene likewise shows 
a great range in iron content from augite (Casp Mgss Fezzs) 
to ferrohedenbergite (Cass Mgo2 Fess). Pigeonite, in- 
verted pigeonite, and primary hypersthene are present as 
interprecipitate phases in the lower part of the intrusion; 
however, in rocks with olivine more iron-rich than Fa 82, 
ferroaugite is the only pyroxene present. Silica- and 
alkali-enrichment are indicated by the larger amounts of 
micropegmatite in the upper fayalite-ferrogabbro and by 
the greater soda content of the primary precipitate plagio- 
clase of this rock. Numerous small granitic dikes cut the 
earlier gabbroic intrusions, but a genetic relationship be- 
tween these dikes and the ferrogabbro cannot be shown. 

The Black Bay gabbro forms dikes surrounding the 
ferrogabbro intrusions. It is generally coarse-grained 
with numerous coarser pegmatitic zones. Its composition 
is similar to the pegmatitic schlieren, veins, and lenses 
described from many fine-grained gabbroic sheets through- 
out the world. 

Five new chemical analyses of rocks show the compo- 
sitional differences between the units of the complex and 
show the trend of iron-enrichment in the ferrogabbro, 
which is remarkably similar to that of the Skaergaard in- 
trusion. New chemical analyses of two clinopyroxenes and 
three olivines, together with optical determinations, de- 
lineate the trend of mineral compositions in the Beaver 
Bay complex. Microfilm $2.00; Xerox $5.40. 106 pages. 


GRAPHIC GRANITES FROM SELECTED ZONED 
PEGMATITES OF THE BRYSON CITY DISTRICT, 
NORTH CAROLINA 


(L. C. Card No. Mic 58-1905) © 


David Carl Hedlund, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Eugene N, Cameron 


The study of graphic granite has a long history, but 
very few detailed descriptions have been made of the field 
occurrences. It is the purpose of this paper to describe 
the textural and mineralogical features of the graphic 
granites from certain zones in the pegmatites of the Bry- 
son City district and to suggest how these features may be 
related to the genesis of the pegmatite zones. 

The pegmatites of the Bryson City district have been 
mapped and described by E. N. Cameron (1951). Numer- 
ous samples have been collected from the Carson, Cox and 
Deep Creek pegmatites of this district, and laboratory 
Studies have been undertaken on these samples. The labo- 
ratory studies are principally petrographic descriptions 
of the mineralogy and textures of the graphic granites with 
some orientation and quantitative studies of the mineral 
components. 

The graphic granites in the Carson, Cox and Deep 
Creek pegmatites occur most commonly in the middle in- 
termediate zones. Occurrences of graphic granites in the 
core and core margin zones are rare or entirely absent. 

The graphic granite occurrences emphasize two of the 
main problems concerned with the genesis of graphic 
granite. (1) If graphic granite represents an eutectic mix- 





ture, then it should be the last to crystallize from a sili- 
cate melt and hence occupy the cores of the zoned peg- 
matites. Graphic granites are not present in the true 
cores of the Carson, Cox and Deep Creek pegmatites, but 
they do show a systematic relationship to zoning. If the 
zoning of the pegmatites is attributed to fractional crystal- 
lization from a melt, then it is necessary to explain the 
position of graphic granites in the pegmatites in terms of 
the crystallization history of the pegmatites. (2) The al- 
bitization of microcline graphic granite does occur, but 
can albitization of microcline account for the presence of 
plagioclase graphic granite? It is necessary for the al- 
bitization process to preserve the original graphic quartz- 
feldspar contacts and thus inherit the graphic texture of 
the original microcline graphic granite. 

The results of the petrographic study of the microcline 
graphic granites indicate that from textural evidence alone 
it is impossible to determine the order of crystallization 
of the graphic quartz and microcline. There is no tex- 
tural evidence for the replacement of microcline by 
graphic quartz. 

The quantitative mineral determinations show that the 
graphic quartz-microcline ratios are narrow with 25 per- 
cent graphic quartz intergrown with microcline. The al- 
bitization of microcline graphic granite results in an in- 
crease in the amount of intergrown quartz. 

Phase diagrams and orientation studies of the mineral 
components appear to offer no clue as to the genesis of 
graphic granite. In summary, there are three features of 
the graphic granites that suggest potash feldspar and 
graphic quartz crystallized simultaneously. (1) The field 
relationships show that the graphic granites occur in defi- 
nite zones of the pegmatites. This feature is difficult to 
explain by a replacement process. (2) The quantitative 
ratios of graphic quartz to microcline are too narrow to 
be explained by replacement. (3) Textural features do not 
offer evidence for the replacement of microcline by quartz. 

Microfilm $2.00; Xerox $5.00. 99 pages. 


GEOCHEMICAL AND BIOGEOCHEMICAL 
PROSPECTING FOR NICKEL 


(L. C. Card No. Mic 58-3760) 


Charles Parker Miller, Ph.D. 
Stanford University, 1957 


The purpose of this investigation was to test the use- 
fulness of geochemical prospecting for nickel. The de- 
posits examined are of three types geologically: (1) 
serpentinite-laterite at Red Flats, Curry County, Oregon; 
(2) silica-carbonate-serpentinite at Devils Mountain, 
Skagit County, Washington; and (3) ultrabasic rocks at 
Dillon, Mouat, Nye Basin, and Little Rocky Creek, Still- 
water County, Montana, and at Stepstone-Jumbo, Okanogan 
County, Washington. 

More than 1500 samples of plants and soil were col- 
lected. Pinus contorta (lodgepole pine), Pinus attenuata 
(knobcone pine), and Pseudotsuga taxifolia (Douglas fir) 
were sampled at all the localities, and other species were 
sampled at Red Flats and Dillon. Nickel, copper, cobalt, 
and zinc analyses were made using a sulfuric acid ex- 
traction. Nickel was determined by a semi-quantitative 
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colorimetric method utilizing dimethylglyoxime and paraf- 
fin oil, cobalt was determined by a colorimetric nitroso- 
naphthol procedure, and copper and zinc were determined 
by a dithizone titration. The relative deviation of the ana- 
lytical work was approximately 25 per cent. The analyses 
were made by the Biogeochemical Laboratory of the Uni- 
versity of British Columbia under the direction of Dr. H. V. 
Warren and Dr. R. E. Delavault. 

In the areas of known nickel mineralization, zones of 
high nickel content were delineated by soil sampling. Plant 
sampling was successful only at Red Flats, Oregon. Re- 
sults indicate that wherever possible, soil sampling should 
be used in preference to plant sampling. 

The amount of nickel in soil which is available for plant. 
absorption is determined in part by the type and degree of 
weathering. The rocks in the area studied at Red Flats 
are intensely weathered and a deep soil profile is de- 
veloped, whereas the rocks in the other areas studied are 
little weathered and only a few feet of soil is developed. 
The amount of plant-available nickel in soil is estimated 
by an acetate-buffer extraction and where the nickel con- 
tent in soil, determined by this procedure, is more than 
100 ppm., plant sampling is feasible for geochemical 
prospecting. 

Pinus contorta can be used more effectively in pros- 
pecting than Pinus attenuata or Pseudotsuga taxifolia. 
Pinus contorta has a wide geographic distribution and was 
successfully used to delineate nickel-rich zones where the 
other species proved ineffective. In addition, the nickel 
content of the first, second, and third year twigs of Pinus 
contorta is fairly constant, whereas the nickel content of 
Pinus attenuata is greater in the older twigs. A sample of 
Pinus contorta could include all three years’ growth and 
could be collected easily and rapidly. 

No direct relation is found between the nickel content of 
plants and soil, and the nickel content of the underlying 
rocks. Although higher nickel concentrations in plants and 
soil were obtained over nickel-rich rocks than over nickel- 
poor rocks, no direct correlation is found which permits a 
quantitative prediction of the nickel content of the under- 
lying rock. 

Geochemical prospecting for nickel is considered to be 
feasible. By careful sampling of soil, anomalous nickel 
areas can be detected. Plant samples can be used if 
weathering has provided adequate soluble nickel in the 
soil. Any area must be studied in relation to the back- 
ground metal content. 

Microfilm $3.45; Xerox $11.80. 266 pages. 


























SEDIMENTARY RECORD IN 
GREAT SALT LAKE, UTAH 


(L. C. Card No. Mic 58-2770) 
Joseph Frederick Schreiber, Jr., Ph.D. 
University of Utah, 1958 
Chairman: A, J, Eardley 


Cores were obtained from the sediments beneath Great 
Salt Lake in order to decipher the lake’s history and the 
diagenetic processes. Six coring stations were occupied 
in the southern part of Great Salt Lake during the summers 





of 1951 and 1952. A total of 111 feet of relatively undis- 
turbed sedimentary core was recovered; the longest core 
reached 43 feet 5 inches beneath the lake bottom. Addi- 
tional samples and sedimentation records were studied 
from the area adjoining the lake. 

The lake core samples were logged megascopically and 
microscopically and divided into three lithologic types. 
Type I lithology consists chiefly of very calcareous silt 
and clay with oolites and abundant faecal pellets. Type II 
lithology is a calcareous, clayey silt, slightly sandy, and 
with quartz the dominant mineral of the sand and silt 
grains. Type III lithology is a calcareous, very silty sand, 
Slightly clayey, and with quartz also the dominant mineral. 
Samples from around the lake are also divided into litho- 
logic types. All samples were subjected to size analysis. 
From the results the median diameters and coefficients 
of sorting were determined. Histograms were plotted for 
all samples. The mineral composition of the coarse frac- 
tions was determined under the binocular microscope and 
by means of the petrographic microscope. Clay-size frac- 
tions of representative samples were studied by X-ray 
methods. The calcium and magnesium carbonate content 
was determined by the Versenate technique. The deeper 
core sections contained an abundant ostracode fauna along 
with minor numbers of mollusks and charophyte oogonia. 
These associations were compared with similar flora and 
fauna found fossil, and in some places living around the 
lake today. Laminations in many core intervals were 
interpreted as probably representing an annual deposit. 

Type I lithology was found to be typical of a very saline 
environment and to occur at present in Great Salt Lake as 


- well as in the upper intervals of the lake cores. The high 


carbonate content is considered to be the best indicator of 
a very Saline environment. The abundant faecal pellets, 
brine shrimp egg capsules, and oolites are also good in- 
dicators. Type II lithology is typical of the deeper core 
intervals. These sediments were deposited in a fresh- 
water to Slightly brackish lake. Carbonate percentages are 
one third those of Type I lithology. The sediments con- 
tained an abundant ostracode fauna and lesser numbers of 
gastropods and Chara oogonia. Type III lithology was ob- 
served in the bottom of core 4 only. It is believed to have 
been deposited in a low level lake stage of 2 to 3 per cent 
salinity. 

The depositional records at the other localities sup- 
ports the interpretations of the lake cores. Samples from 
these localities contain a similar flora and fauna and tie in 
lithologically. 

The dominant clay mineral in the lake sediments is 
illite. The illite has been derived from the erosion of the 
soils of the area. It also may be forming from the altera- 
tion of a montmorillonite-type clay mineral. Dolomite 
was present in all sediments examined and was especially 
abundant in sediments of Type I lithology. The dolomite 
is believed to be secondary in origin. The growth of gyp- 
sum crystals is a common diagenetic process in the lake 
silts and clays. From the association of calcite, dolo- 
mite, gypsum, and organic matter in the sediments, the 
diagenetic environment is inferred to be one of high pH 
and negative Eh values. 

The last fresh-water lake stage, the Stansbury, was 
determined by C** analyses to have lasted from about 
23,000 years B.P. to 13,500 years B.P. Sediments of Type 
II lithology were deposited during this stage. Witha 
gradual change in climate so that evaporation exceeded 
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precipitation, the lake level began to fall and deposition of 
Type I sediments started. Type III sediments were prob- 

ably deposited during the pre-Stansbury interpluvial which 
was a low lake stage possibly near the Gilbert level. 

The sediments of Great Salt Lake and the Green River 
formation are compared. The shallow water, saline sedi- 
ments (Type I lithology) of Great Salt Lake were found to 
be comparable to those of the Green River lakes. They 
contain similar high percentages of carbonates and similar 
clastics. The Green River sediments also have a very high 
organic content and a suite of unusual carbonates, mixed 
carbonates, silicates, and borosilicates not found in Great 
Salt Lake. 

The depth of Great Salt Lake is similar to that which 
obtained in the Green River lakes, although the latter were 
larger in area. The evaporite climate of the Green River 
epoch combined with the large area and shallow depths, an 
abundant supply of dissolved minerals, and an abundant 
biota to form a favorable environment for the precipitation 
of carbonates and the preservation of organic matter. The 
Great Salt Lake environment favors carbonate precipita- 
tion also but is too saline to support a large biota. 

Microfilm $2.00; Xerox $5.40. 110 pages. 


LEAD IN POTASSIUM FELDSPARS FROM 
BASIN AND RANGE QUARTZ MONZONITES 


(L. C. Card No. Mic 58-2775) 


William Francis Slawson, Ph.D. 
University of Utah, 1958 


Chairman: M. P. Nackowski 


Based upon Geochemical concepts, a study has been 
made of the trace lead content of some potash feldspars. 
Quartz monzonites from several of the Basin and Range 
stocks served as the source of the K-feldspars. Samples 
were taken from the Tintic, West Mountain (Bingham), 
Park City-Little Cottonwood, and Iron Springs mining dis- 
tricts in Utah and the Robinson mining district and White- 
horse Pass area in Nevada. Some of the stocks sampled 
are associated with lead mining districts and some are not. 

The potash feldspars were analyzed spectrochemically 
for their lead content. The analyses were made with a 1.5 
meter, 24,400 line per inch grating spectrograph. Internal 
standardization was accomplished by the addition of one 
percent by weight of Bi2Os. 

The quantitative data obtained were subjected to statis- 
tical analysis. The results of the statistical tests revealed 
several interesting observations. 

1. Each mining district or area sampled belongs to its 
own lead concentration population. 

2. Feldspars from hydrothermally altered intrusives 
have a lower lead content than their unaltered neighbors. 

3. The feldspars from lead mining areas have a higher 
trace lead content than those from areas where lead 
mineralization is insignificant. 

Microfilm $2.00; Xerox $4.60. 87 pages. 





ORIGIN OF MANGANESE DEPOSITS OF 
BUSUANGA ISLAND, PHILIPPINES 


(L. C. Card No. Mic 58-3857) 


Ronald Keith Sorem, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Eugene N, Cameron 


The manganese deposits of Busuanga Island, Palawan, 
are tabular and broadly lenticular bodies which lie con- 
formably within a thick sequence of deformed chert beds. 
The purpose of this study is to determine the probable 
mode of origin of the deposits. Similar deposits in other 
parts of the world have been described by others as 
products of.several different genetic processes. 

Field and laboratory methods of research were em- 
ployed in the course of the investigation. Detailed geologic 
mapping was done on the surface and underground, and 
many samples of rocks and ores were obtained. Later, in- - 
tensive study of samples from four typical deposits and 
from the rocks in the surrounding areas was undertaken, 
using a variety of laboratory techniques. Microscopic 
study of thin sections and polished surfaces was supple- 


- mented by X-ray and chemical work. More than one hun- 


dred X-ray diffraction powder photographs were made to 
identify minerals, and qualitative chemical studies were 
made of a number of samples by use of the X-ray spectro- 
graph. In addition, quantitative chemical analyses were 
made of certain samples. Finally, published accounts of 
the occurrence and geological behavior of manganese and 
silica were consulted to aid in interpretation of the data at 
hand, 

Cherty layers in the manganese deposits are lithologi- 
cally similar to the chert wallrocks and country rock beds. 
Radiolarian fossils are common in the chert and are also 
found in some ore specimens. Manganese content of the 
wallrocks and the country rock beds, however, is essen- 
tially nil. 

The manganese deposits contain mostly psilomelane- 
type oxides in their near-surface parts, and in the deepest 
mines this ore grades downward into siliceous protore. 

In three of the deposits studied, the protore consists 
mainly of braunite and quartz; in the fourth deposit, 
hausmannite and the silicate alleghanyite make up the bulk 
of the protore. Some of the protore is massive, but cherty 
zones are commonly well layered parallel to the wall rock 
structure. Grain size is very small, but, like the silica 

in the chert beds, becomes relatively coarse where the 
rocks are much deformed. No evidence of large-scale 
replacement or cross-cutting veins is found inthe protores. 

It is concluded that the original manganiferous de- 
posits were largely non-clastic or colloidal marine sedi- 
ments laid down in a reducing environment. The protores 
were developed from these beds by processes of diagenesis 
and low-grade regional metamorphism. The protores 
were in turn altered to black oxide ore by near-surface 
agencies during the present erosion cycle. Particular in- 
terest is attached to the occurrence of alleghanyite and 
traces of pyroxmangite and hiibnerite(?) in the protores. 

Microfilm $2.05; Xerox $7.20. 155 pages. 
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GEOLOGY OF THE SKYKOMISH AREA IN THE 
CASCADE MOUNTAINS OF WASHINGTON 


(L. C. Card No. Mic 58-3302) 


Robert Sheppard Yeats, Ph.D. 
University of Washington, 1958 


The Skykomish area lies in the northwestern Cascades 
forty-five miles east of Seattle, Washington. 

The eastern part of the area is underlain by pre- 
Tertiary mesozonal and katazonal biotite-quartz schists, 
amphibolites, plagioclase-rich schists, cummingtonite - 
quartz schists, and migmatitic quartz diorites. The mig- 
matites are metasomatic in the northeastern part of the 
area, but are intrusive to the southwest. Magnesian min- 
erals (cummingtonite, cordierite) may signify Mg-meta- 
somatism marginal to the granitized belt. 

In the central part of the area, migmatitic rocks simi- 
lar in metamorphic grade tectonically overlie Middle to 
Upper Permian argillites, ribbon cherts and volcanic rocks 
of the Stillaguamish group on Mt. Baring, Gunn Peak and 
Merchant Peak. Synkinematically metamorphosed amphibo- 
lites have been synkinematically and statically granitized 
into lit-par-lit gneisses, gneissose quartz diorites, and 
trondhjemites. During this time, the autochthonous Stil- 
laguamish rocks underwent only very low-grade meta- 
morphism. | 

Between these two areas is the lower grade, nonmigma- 
titic Easton group which is subdivided into the Eagle green- 
schist and the Tonga formation. The Eagle greenschist 
contains blue-amphibole schist intercalations. In the Tonga 
formation, relict graded bedding, poor sorting, flat-pebble 
conglomerates and load casts suggest a turbidity current 
origin. Metamorphism was synkinematic, of epizonal to 
mesozonal grade, followed by late- to post-kinematic 
metamorphism, of epizonal to warm-mesozonal grade. 
Synkinematic grade increases eastward; post-kinematic 
grade northwestward. 

The Beckler igneous quartz diorite, probably an off- 
shoot from the Mt. Stuart batholith, was emplaced by 
Sshouldering aside the Tonga rocks. It produced late- 
kinematic contact minerals up to warm-mesozonal grade. 

In the central part of the area, the Baring migmatites 
were thrust over the Stillaguamish rocks, producing in- 
tense cataclasis and truncation of earlier structures in 
autochthon and allochthon. Main thrust mylonites range in 
thickness from a few inches to 100 feet. As far as 3500 
feet above the main mylonite zone, the amphibolites have 





been cut into imbricate thrust slices alternating with slices 
of lower-plate rocks. Several small ultrabasic bodies 
were intruded at the main thrust. The thrust structures 
have been deformed into broad, open shear folds by closely 
spaced north to northeast trending high-angle faults. 

Following metamorphism and overthrusting, the fluvia- 
tile Swauk arkoses, siltstones and conglomerates were de- 
posited from an eastern source on a surface of moderate 
relief. Paleobotanical evidence suggests a Paleocene age 
for the Swauk, though part may be Upper Cretaceous. The 
Swauk is thrown into steep, open folds which are locally 
overturned. 

In the eastern part of the area, high grade, migmatitic 
rocks are downfaulted against the lower grade, non- 
migmatitic Easton group by the steeply east-dipping Ever- 
green fault. This suggests that two stages of movement 
occurred on this fault. Pre-Swauk movement, downdropping 
the east side, probably occurred before extrusion of the 
Temple Mountain andesite. 

These andesites in part overlie the Swauk with angular 
unconformity, and in part intrude the Swauk and Tonga 
formations. At least two separate feeders for the extru- 
Sive andesites are recognized within the area. In the 
feeders, porphyritic andesite predominates; in the extru- 
Sive andesites, breccias and amygdaloids predominate, 
with lahars common near the base. Propylitization of the 
andesites is due to endomorphism, not regional hydro- 
thermal metamorphism. Overlying the andesite is a large 
body of quartz latite breccia, which possibly is an extru- 
Sive phase of the Grotto batholith. 

Two small batholiths (Grotto and Index) and several 
stocks (Skykomish) have intruded the andesites and older 
rocks. Principally fresh quartz diorites, they locally 
grade into altered granites, particularly near the roof of 
the plutons. Andesite roof pendants and agmatites suggest 
that the roof of the Grotto and Skykomish plutons was 
mostly Temple Mountain andesite. The association of the 
granitic rocks with these andesites over broad areas in 
the central Cascades suggests that they represent differ- 
ent stages in the same magmatic episode. 

The Grotto batholith is intruded by the Pliocene Con- 
glomerate Point breccis, a deeply eroded volcanic neck. 
Porphyritic andesite and augite basalt dikes also postdate 
the granitic plutons. 

Post-Swauk rocks are not folded in this area. High- 
angle faults striking N60W to N80E displacing the granitic 
and older rocks are probably related to Pliocene Cascade 
uplift. Joints related to these faults control the drainage. 

Microfilm $3.85; Xerox $13.00. 298 pages. 
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ETIOLOGY OF CONGENITAL INTESTINAL ATRESIA 
(L. C. Card No. Mic 58-3567) 


Christiaan Neethling Barnard, Ph.D. 
University of Minnesota, 1958 


The existence of congenital intrinsic lesions of the ali- 
mentary tract giving rise to intestinal obstruction and 
death in the neonatal period has been recognized since 
Binniger reported the first case in 1673. 

Although minor variations have been observed, three 
forms of complete intrinsic obstructions are recognized. 


Type 1 

In this form there is one or more septa or diaphragms 
completely occluding the lumen of the bowel. The histo- 
logical structure of these septa vary from a complete re- 
duplication of the intestinal wall to a diaphragm consisting 
of muscle fibers between two mucous coats. 


Type 2 

The second type of atresia has proximal and distal 
blind ends; the two ends are joined by a solid cord-like or 
thinned thread-like structure devoid of lumen. Remnants 
of the various layers of the bowel may be found in the con- 
necting band. 


Type 3 

In the third type of atresia, the proximal and distal 
blind ends are completely separated with no connecting 
band and a v-shaped defect in the mesentery. 











Many views as to the causation of this anamoly have 
been expressed. Most of these are based on isolated mor- 
bid anatomical findings or indirect experimental evidence 
and can be briefly summarized under three main headings: 
(1) Developmental defects. Under this heading are grouped 
the theories of Meckel, Bland-Sutton and Tandler, who all 
attempted to explain the anomaly on some failure of cor- 
rect development of the fetal gut. (2) Fetal accidents. 
Intraabdominal catastrophes such as intussusceptions, 
volvuli, kinks, etc. were blamed by some for the atresia. 
(3) Fetalediseases. Several investigators incriminated 
fetal disease such as peritonitis, enteritis, arteritis etc. 
All these theories, however, failed to explain the various 
aspects of intestinal atresia. 

Some features of the anomaly suggest that atresia of 
the intestine may be due to an interference with the blood 
supply to a portion of the sterile fetal gut causing an ab- 
sorption of the infarcted segment with at most a compli- 
cating meconium peritonitis. 

This vascular hypothesis was tested experimentally by 
operating on dogs in utero. In some experiments the 
mesenteric vessels which supply a short segment of small 
bowel were ligated, in other experiments the blood supply 
to a segment of ileum was interrupted by creating a stran- 
gulating obstruction. The mother dog was allowed to go to 





term and the puppies operated upon were sacrificed within 
24 hours after birth. 

On post-mortem examination of these puppies, it was 
found that the infarcted or strangulated segment was in 
various stages of disintegration depending on how soon the 
puppy was born after the interference to the blood supply. 
In puppies born from 7 to 10 days after surgery in which 
the mesenteric vessels were ligated an anomaly of the gut 
identical with that found in infants with ileal atresia of the 
type 2 or type 3 variety resulted; the bowel proximal to 
the infarcted segment was found to be distended, ending 
in a bulbous tip. The bowel distal to the infarcted seg- 
ment was completely collapsed. There was a v-shaped 
defect in the mesentery and the infarcted bowel was rep- 
resented by a fibrous strand or had completely disap- 
peared. In puppies born from 7 to 10 days after the seg- 
ment of bowel was strangulated the same defect resulted; 
however, in some of these puppies the strangulation pulled 
the two blind ends closely together so that they fused to 
form a septum. 

It was concluded that at least in some of the cases of 
intestinal atresia the exciting cause of the anomaly is in- 
farction if a segment of bowel. 

Microfilm $2.00; Xerox $4.60. 87 pages. 


THE USE OF RADIOACTIVE CHROMIUM 
IN HEMOLYTIC ANEMIAS 


(L. C. Card No. Mic 58-3565) 


William Krivit, M.D., Ph.D. 
University of Minnesota, 1958 


1, The clinical need for a precise evaluation of eryth- 
rocyte life span is outlined. Each of the several methods 
utilized for red cell survival study are reviewed. 

2. Radioactive Chromium 51 is shown to be an excel- 
lent method of tagging red cells. Normal red blood cell 
survivals determined by this method are highly repro- 
ducible. The chromium radioactivity remains on the red 
cell for an eventual survival of 120 days and for a half 
life of 28 days. (T% Cr = 28 days) There is no reutiliza- 
tion of the chromium 51 after once tagging an erythrocyte. 

3. The distribution of the chromium 51 in the body 
after intravenous injection of labelled erythrocytes is 
mainly in the liver, spleen and blood. Excretion of the 
chromium in the urine within 2 weeks amounts to 12-21% 
of that given originally. 

4. The disadvantages of the chromium 51 method are 
its inherent radioactivity and the elution of chromium 
from the red cell. With the method outlined, the radio- 
activity has been kept minimal and is within accepted 
limits of background radiation. The rate of elution and its 
effect on calculation of the “true” mean cell survival are 
considered. However, when comparison between survivals 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








HEALTH SCIENCES TTT 





are being studied, the importance of the elution rate is less 
Significant. 

5. Normal autogenous and cross transfusion survivals 
demonstrate a normal Ts Cr of 24-30 days. 

6. By using chromium cross transfusion studies, the 
entities of spherocytosis, non spherocytic, and acquired 
hemolytic anemia have been established where the clinical 
diagnosis has been confusing. 

7. The red cell life span of the newborns erythrocytes 
have been analyzed with the chromium method. Transfu- 
sion of newborn red cells into normal adults have shown a 
definite intracorpuscular abnormality resulting in a short- 
ened life span. (TS Cr of 10-18 days). Conversely, the 
survival of normal adults erythrocytes in the newborn re- 
veals the existence of an extracorpuscular factor resulting 
in a shortening of their life span. (T% Cr of 9-18 days). 
The 3 life survival of tagged autogenous cells is decreased 
in normal newborns as compared with normal adults. 
These results cannot be attributed to more rapid elution of 
the chromium tag since in vitro study revealed no signifi- 
cant difference in the rates of elution from infants and 
adults cells. 

8. The clinical severity of erythroblastosis foetalis 
(anti D) has been correlated with the survival of autogenous 
red cells tagged with Cr”. In this disease the T} Cr” 
ranged from 10-18 hours. 

9. The effect of cortisone on the survival of autogenous 
red blood cells in erythroblastosis fetalis has been studied. 
No Significant effect of cortisone could be demonstrated. 

10. The survival of Rh- donor red cells used for ex- 
change transfusion in the erythroblastotic infant is shorter 
than the survival of adult cells into the normal infant. This 
indicates a definite extracorpuscular hemolytic effect on 
normal Rh- cells in erythroblastosis. It is postulated that 
this observation accounts for some of the anemias observed 
in infants following erythroblastosis. 

11. The hazards and limitations of the Cr” method of 
studying red blood cell survival are discussed. 

| Microfilm $2.00; Xerox $5.80. 120 pages. 


HEALTH SCIENCES, NURSING 


THE CONCEPTS OF GENERAL EDUCATION HELD 
BY FIVE EMINENT NURSING EDUCATORS 


(L. C. Card No. Mic 58-3588) 


Marion Margaret Schrum, Ed.D. 
Stanford University, 1958 


When hospitals assumed control of the vast majority of 
the schools of nursing in the latter part of the nineteenth 
century, the subordination of the educational function to the 
nursing service needs became an unfortunate consequence. 
Nursing educators have persisted in their attempts to free 
schools from the apprenticeship system and to provide for 
breadth in the basic professional curriculum. Among the 
current major tasks in curriculum construction must be 
included the determination of the structure, purpose, and 
content of general education in the professional programs. 
Experimental studies and functional analysis of the nursing 





practitioner provide important leads to the solution of the 
problem. Further insight into the structure, purpose, and 
content of general education in the professional curriculum 
may be obtained through a systematic appraisal of the 
literature contributed by eminent nursing educators. This 
study constitutes one such an appraisal. 

Five nursing educators who have been generally recog- 
nized for their leadership were selected for the study. 
Their collective efforts have extended over the 85-year 
period during which nursing education has been a formal 
enterprise. These educators are: Isabel Hampton Robb 
(1860-1910); Mary Adelaide Nutting (1858-1948); Annie 
W. Goodrich (1866-1954); Isabel M. Stewart (1878- ); 
and Sister Mary Olivia Gowan (1888- ). Books and 
articles which they contributed to the professional litera- 
ture were systematically reviewed for statements which 
revealed their concepts of the general education for nurses. 

In their concern for the general education of the nurse, 
each of the five women gave much more attention to pur- 
pose rather than structure or content. They wrote about 
such purposes as the development of critical intelligence, 
adaptability, adjustment, enrichment, maturity, breadth, 
balance, good citizenship, and self-direction. Structurally 
Mrs. Robb, Miss Nutting, and Miss Goodrich advocated the 
completion of general education content before specializa- 
tion thus suggesting the compartmental plan. Writing at a 
time when higher education for women had yet not gained 
great popularity, Mrs. Robb and Miss Nutting appealed for 
at least the completion of high school as a prerequisite for 
nursing. Miss Goodrich, in the later years of her career, 
advocated graduation from college as a necessary require- 
ment for entrance to schools of nursing. Sister Mary 


Olivia and Isabel M. Stewart seemed to favor the concur- 


rent patterning of general and special education wherever 
the proper geographic location of the academic and clinical 
facilities made it possible. Only Sister Mary Olivia speci- 
fied subject matter content. She listed English, a foreign 
language, philosophy, religion, history, mathematics, 
psychology, sociology, and the physical and biological 
sciences as desirable general education content. Mrs. 
Robb and Miss Nutting referred primarily to the content of 
the ‘thigh school curriculum. Miss Goodrich believed that 
the content should be drawn from the following areas of 
knowledge: the pure sciences, the social sciences, and the 
cultural arts. Miss Stewart made no specific recommen- 
dations regarding content. 

The emphasis each of the nursing educators placed 
upon the purpose of general education in contrast with 
either the structure or content demonstrates their belief 
in the principle of curriculum construction which states 
that the goal must be identified before the machinery and 
the means can be determined. Each of them emphasized 
the necessity for identifying the needs of the nurse as an 
individual and as a professional practitioner, and each ad- 
vocated a curriculum built around those needs. 

Surveys of the concepts of eminent leaders, past and 
present, can yield important guide-lines to assist faculties 
of schools of nursing in curricular development. Such 
surveys render the additional dividends of revealing the 
evolution of nursing education and placing present efforts 
in historical and social perspective. This study repre- 
sents only one of many which could and should be done. 

Microfilm $3.45; Xerox $11.80. 266 pages. 
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HEALTH SCIENCES, PHARMACY 


THE PREPARATION, PHYSICAL AND OPTICAL 
CRYSTALLOGRAPHIC PROPERTIES OF SOME 
MEDICINAL AMINE DERIVATIVES OF 
4,4\-DIBROMODIPHENYLDISULFIMIDE 


(L. C. Card No. Mic 58-3281) 


Edward Adolph Julian, Ph.D. 
University of Washington, 1958 


_ Optical crystallographic methods have been used to 
supplement the chemical analysis of complex, organic 
medicinal compounds because these methods afford a rapid 
method of qualitative identification. Consequently, in the 
preparation of this thesis, the synthesis of derivatives of 
medicinal compounds suitable for an optical crystallo- 
graphic study was considered to be the primary objective. 

_ Since amines are a troublesome class of compounds to 
characterize and medicinal amines, particularly those of 
a tertiary nature, difficult to analyze by conventional 
chemical methods, the thesis problem concerned itself 
with the characterization of certain amine compounds of 
antihistaminics, sympathomimetics and local anesthetics. 
Derivatives of these compounds were prepared and ana- 
lyzed, melting points were determined, an optical crystal- 
lographic study of each compound was made and fusion data 
including the refractive index of the melt using the “Kof- 
ler” hot stage method for each compound were established 
and tabulated. 

Specifically, a new reagent for the preparation of the 
amine derivatives, sodium 4,4'-dibromodiphenyldisulfimide, 
was synthesized according to methods listed in the thesis. 
This reagent reacted with all classes of amines and was 
used to characterize the medicinal compounds in this study. 
In all, forty-eight new derivatives were obtained, the analy- 
ses and melting points of which appear in Table II of the 
thesis. Of those compounds obtained, twenty-nine were 
recrystallized from a n-amylacetate and methanol solution 
into crystalline species suitable for an optical crystal- 
lographic study. The data of these determinations appear 
in two tables of the thesis: Table III, The Most Significant 
Properties of Some 4,4'-Dibromodiphenyldisulfimide De- 
rivatives of Amines; and in Table IV, The Real Optical 
Properties of Some 4,4'-Dibromodiphenyldisulfimide De- 
rivatives of Amines. To properly orient the tabular opti- 
cal crystallographic data presented, orthographic projec- 
tion drawings of each crystal appear in Figures 1-5 of the 
thesis. On all the proved compounds obtained, fusion data 
including the refractive index of the melt of each compound 
are tabulated in Table V. 

Discussion of methods, techniques used and conclusions 
is stated in the thesis text, and data presented serve to 
characterize a series of medicinal amine compounds here- 
tofore difficult to identify by chemical methods. In retro- 
spect, the thesis should prove to be a contribution to 
pharmaceutical science. 

| Microfilm $2.00; Xerox $4.40. 84 pages. 

















STUDIES ON THE DETERIORATION OF 
VITAMIN A IN SOLUTION 


(L. C. Card No. Mic 58-3852) 


Jerome Alan Reinstein, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Takeru Higuchi 


This investigation was concerned with the effect of cer- 
tain solvents and catalysts on the conversion of vitamin A 
to anhydrovitamin A, a substance essentially devoid of 
biological activity. Limited studies were also conducted 
on the effects of oxygen, light and heat on the degradation 
behavior. 

The tendency of vitamin A to form anhydrovitamin A 
can be readily followed by ultraviolet spectrophotometry. 
The increase in length of the conjugated chain results in 
the appearance of a series of absorption bands in the near 
ultraviolet. The long wavelength band of the anhydro form 
is at 392 my. a point where the parent compound is nearly 
transparent. Thus by following the absorbance of the de- 
grading system at or near 392 mu. the kinetics of the re- 


_ action can be ascertained easily. 


According to the present studies vitamin A acetate 
undergoes conversion to anhydrovitamin A in hydroalco- 
holic solutions, the rate increasing greatly as the concen- 
tration of water is increased. Vitamin A alcohol ap- 
parently does not dehydrate in alcoholic or hydroalcoholic 
media in the absence of strong catalysts. When catalysts 
such as hydrogen chloride are present, both the alcohol 
and the acetate form the anhydro compound readily. The 
rate of conversion of the alcohol was approximately thirty 
times that of the acetate. The principal catalytic species 
for this system appears to be the hydrogen chloride 
molecule rather than the solvated proton. Neither form of 
the vitamin seems to yield the anhydro compound in non- 
hydroxylic solvents in the absence of strong catalysts. 

The order of the reaction with respect to ethanol was 
one at higher concentrations of ethanol in ethanol:heptane 
and ethanol:isopropyl ether solutions. Perchloric acid 
was found to be a strong catalyst, acetic acid a mild cat- 
alyst and a-tocopherol had no effect. Pyridine had no ef- 
fect, but sodium hydroxide appeared to stop completely 
the formation of anhydrovitamin A from vitamin A acetate 
in hydroalcoholic solutions. 

The mechanism of the formation of anhydrovitamin A 
is very complex and impossible to delineate completely at 
this time. Vitamin A alcohol in ethanol would be expected 
to be resistant to dehydration in the absence of catalysts. 
Also, catalysis by acid would be expected to be more rapid 
for the alcohol form than for the acetate. Hydroxylic sol- 
vents appear to be necessary for rapid conversion to the 
anhydro form, even in the presence of strong catalysts. 

The effect of water on the reaction is difficult to ex- 
plain. At first glance the elimination would seem to follow 
a straight Ez pathway, but if this were true, sodium hy- 
droxide would speed up the reaction instead of inhibiting it. 

The ability of vitamin A esters to form anhydrovitamin 
A should be considered in stability testing of aqueous and 
hydroalcoholic formulations of the vitamin. 

Photo-activated and oxidative deterioration of vitamin 
A were studied in ethanol and heptane solvents, in the 
presence and absence of oxygen. Results in heptane gave 
evidence that there is a light induced degradation in the 
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absence of oxygen which does not involve free radical 
chains. 

In thermal degradation studies on the acetate, palmitate 
and alcohol forms in heptane solvent with air present, both 
esters degraded at similar rates, while the alcohol de- 
graded about three times faster. The data yielded a rather 
high dependence on substrate concentration, showing orders 
of 1.3 to 1.5 with respect to vitamin A. There appeared to 
be no degradation in the absence of air and light. In 
ethanol solvent deterioration of the esters was mainly by 
the elimination pathway, the presence of air having little 
effect. Microfilm $2.00; Xerox $5.60. 111 pages. 


A STUDY OF THE INFLUENCE OF GIBBERELLIC 
ACID ON DIGITALIS PURPUREA L. AND 
FAGOPYRUM ESCULENTUM MOENCH 


(L. C. Card No. Mic 58-3455) 


Mahmoud Darwish Sayed, Ph.D. 
The Ohio State University, 1958 











Gibberellic acid, a metabolite recently isolated from a 
fungus called “Gibberella Fujikuroi,” was reported to 
stimulate linear growth, increase dry weight, induce 
flowering, influence biosynthesis of some constituents in 
plants and produce other effects. However, the influence 
of Gibberellic acid on Glycoside biosynthesis has never 
been reported. 

For this purpose it was decided to study its influence on 
two glycosidal-containing plants; namely, Digitalis pur- 
purea L. and Fagopyrum esculentum Moench. The objec- 
tive of this investigation was to study the influence of Gib- 
berellic acid on the growth, morphology, histology, and 
biosynthesis of the glycosides as well as on the rate of 
their formation, and on carbohydrates or other plant con- 
stituents related to glycosides biosynthesis. 

The experimental plants were raised in the Ohio State 
College of Pharmacy Medicinal Plant Garden. Treatment 
was done twice weekly by spraying the experimental plants 
with a solution of Gibberellic acid representing 100 p.p.m. 
Harvesting was done approximately at weekly intervals 

from July 17 to September 12. 








Digitalis purpurea L. 
Some of the treated Digitalis plants bolted but did not 
flower. The histology of the stem revealed the presence 
of lignified pericyclic fibers which are not present in the 








midrib of the leaves. The dry weight and the surface area 
of the treated leaves were markedly less than of the con- 
trols. The shape of the leaf was also influenced, being 
ovate in the control and almost lanceolate in the treated. 
On studying the histology of the leaves, no difference could 
be observed between the two groups. However, the pali- 
sade ratio was higher, while the vein-islet number was 
lower in the treated plants than in the controls. Treated 
Digitalis samples showed an increase in total glycosidal 
percentage in all harvests, the increase being abrupt and 
reaching maximum at the first harvest. Although the fol- 
lowing harvests still showed higher glycosidal percentage 
in the treated than in the controls, the former never at- 
tained the initial level of the first harvest. However, the 
controls showed a relatively low initial glycosidal content 
with a gradual increase as the plant continued to grow. 
Total carbohydrate determinations revealed a higher per- 
centage in treated than in control plants. No significant 
difference was observed in digitoxose percentage. 

The crude fiber determinations revealed a higher per- 
centage in the treated plants at the earlier harvests. How- 
ever, the control leaves showed gradual increase in their 
crude fiber content until almost attaining that of the 
treated. 

Chlorophyll percentage was found to be higher in 
treated than in control plants. 


Fagopyrum esculentum Moench 

The morphological response of Buckwheat was ob- 
served to be mainly an increase in the linear growth and 
dry weight of the stems and an increase in the dry weight 
of the leaves. No difference could be detected between the 
shape or size of the leaves of the two groups. However, 
an increase in the number of leaves per plant was ob- 
served in treated plants. . 

The glycosidal percentage in treated plants was always 
relatively lower and reached maximum at a later stage 
than in control plants. However, total sugar percentage 
was higher in treated plants than in controls. On studying 
the rhamnose content of treated and control plants, it was 
observed that the former had a lower percentage than the 
latter. 

Crude fiber determinations revealed an increase in 
cellulose content in treated plants, particularly in early 
harvests. By the time the control plants reached a degree 

,of maturity comparable to the treated, at a later harvest, 
the cellulose content of both groups was almost the same. 

Chlorophyll percentage was found to be higher in the 
treated than in the control plants. 

Microfilm $2.00; Xerox $5.40. 108 pages. 
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THE NEUTRAL INDIAN BARRIER STATE, 
A PROJECT IN BRITISH NORTH 
AMERICAN POLICY, 1754-1815 


(L. C. Card No. Mic 58-3571) 


G. G. Hatheway, Ph.D. 
University of Minnesota, 1957 


This thesis is an investigation of the British project for 
a neutral Indian reserve in the interior of North America 
from the inception of the idea in about 1754 to its demise 
in 1815. The project was primarily the white man’s doing, 
not the Indians’ even though they were supposed to be the 
most important figures in the scheme. The concept of a 
neutral Indian barrier state was developed in the years 
just prior to the great War for Empire in North America. 
At that time a number of men of vision were working to 
acquire mastery over the keys to half a continent in the 
new world and the position of dominance in the balance of 
power in Europe. By about 1750 France and Great Britain 
entered on a military and commercial race to seize one of 
those keys--the Forks of the Ohio. With the principal ac- 
tion confined to the colonies, ministers and diplomats of 
the two powers tried to negotiate their differences peace- 
ably at home. During these negotiations British ministers 
pieced together colonial suggestions with their own de- 
signs and the Indian barrier idea was given official birth. 
The negotiations failed, and the ensuing war expelled 
French power from North America, thus ending for a 
period the international aspect of the Indian problem. 
Between 1763 and the American Revolution the Indian 
problem, with its attendant idea of an Indian state, was an 
internal problem of the British empire, and was called the 
problem of British western policy. An imperial solution 
to western problems was first advanced. Then a retreat 
from an imperial western policy was made necessary by 
reason of its tremendous expense and the development of 
an imperial constitutional crisis. The only possible solu- 
tion at that time was at last worked out and embodied in 
the Quebec Act of 1774, on the very eve of the American 
Revolution, which ruled out that solution and reinvested 
the problem with an international character. 
| The Revolutionary War was no sooner over than Britain 
and the United States each advanced a solution for the In- 
dian problem, but they were poles apart. The American 
policy was grounded on the assumption that by fighting on 
the side of the British the Indians had forfeited the title 
to their lands. The British denied this, asserting that what 
had been transferred to the United States by the Treaty of 
1783 was the exclusive right to buy Indian lands within its 
international boundaries but not the ownership of Indian 
lands, which had been guaranteed to the Indians by a prior 
treaty. To arrive at a solution from these widely sepa- 
rated points of departure was virtually impossible, and the 
attempts made were aggravated by the failure of each power 
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to fulfill the terms of the peace treaty of 1783. British 
officials in Canada and at home proposed mediation and a 
neutral Indian barrier state as a solution, but Americans 
would have none of it. The Indian barrier idea was kept 
alive until 1795; then two treaties, Jay’s Treaty and the 
Treaty of Greenville, coming on top of an American ac- 
ceptance of the British principle of Indian ownership, dried 
up the sources from which the argument for an Indian bar- 
rier drew its strength. 

The project for a neutral Indian barrier state should 
then have died out completely, but the War of 1812 revived 
the question of security for Canada, and this gave an open- 
ing for a brief resuscitation of the project during the 
treaty negotiations at Ghent in 1815. 

Microfilm $6.05; Xerox $21.40. 474 pages. 


UKRAINIAN GREEK ORTHODOX 
CHURCH OF CANADA (1918-1951) 


(L. C. Card No. Mic 58-3563) 


Paul Yuzyk, Ph.D. 
University of Minnesota, 1958 


This is the first documented history of the second 
largest church among the half-million Ukrainians in 
Canada. 

Two chapters deal with the background in Ukraine. 
Founded in 988, the church came under the jurisdiction of 
the Patriarch of Constantinople. In 1596 some of the 
bishops and adherents united with Rome to form the Uniate, 
or Greek Catholic, Church. In 1686 the Ukrainian Ortho- 
dox Church came under the Patriarch of Moscow and lost 
its identity. With the restoration of the Ukrainian state 
the Ukrainian Autocephalous Orthodox Church was estab- 
lished in 1921, but was destroyed by the Soviet regime in 
the 1930’s. It was restored in 1942, but was again de- 
stroyed, the hierarchy fleeing to Western Europe. 

It was the rising tide of Ukrainian nationalism among 
the settlers that brought into being the Ukrainian Greek 
Orthodox Church of Canada. The petty intelligentsia, 
which founded the newspaper Ukrainian Voice in Winnipeg 
in 1910, crusaded for the use of “Ukrainian” to replace 
“Ruthenian” and “Galician” as the designation for the 
people who came from Galicia and Bukovina under Austria- 
Hungary. They bitterly resented Bishop Nicetas Budka’s 
ties with the papacy, his toleration of French missionary 
priests whom they accused of promoting “Latinization”, 
his adherence to “Ruthenian” as the official name of the 
Greek Catholic Church and his unwillingness to denounce 
celibacy. When Bishop Budka condemned secular resi- 
dential schools, the disaffected intelligentsia formed a 
National Committee and in 1918 launched an independent 
church. 

Admitted and soon rejected by the Russian Orthodox 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








HISTORY 781 





Church in the United States, the leaders of the U.G.O.C. in 
1919 chose as their bishop Metropolitan Germanos Shegedi, 
who had come to America from Syria and was under the 
Patriarch of Antioch. Under the direction of the adminis- 


trator, Father S. W. Sawchuk, the new church grew steadily. 


In 1924 the Fourth Church Council(sobor), consisting of 
11 clergymen, 90 delegates and many laymen, elected their 
first Ukrainian prelate, Archbishop Ioann Theodorovich, of 
the Ukrainian Autocephalous Church in Ukraine, who also 
headed the Ukrainian Orthodox Church in the United States. 
The Dominion charter in 1929 omitted affiliation with any 
church outside of Canada. A heated controversy flared up 
in 1935 when Wasyl Swystun, one of the founders of the 
church, charged the bishop with betrayal of the principles 
of autocephaly, after the latter had initiated union with 
another Ukrainian Orthodox church in the U.S.A. which was 
under the Patriarch of Constantinople. Such a step was to 
include re-consecration of Archbishop Theodorovich. 
Swystun also charged the consistory with departing from 
autocephaly and allegiance to the church in Ukraine (which 
by this time had been liquidated). The case was fought in 
the Supreme Court of Canada, where Swystun won. The 
church council of 1940, however, gave full support to the 
consistory and excluded Swystun and the delegates of the 
cathedral who sided with him. | 

Archbishop Theodorovich resigned in 1947, being suc- 
ceeded by Archbishop Mstyslaw Skrypnyk, of the Ukrainian 
Autocephalous Church of the second formation established 
in 1942. When he was elected head of a Ukrainian Orthodox 
Church in the United States under the jurisdiction of the 
Patriarch of Constantinople the Canadian church disap- 
proved the action, forcing the archbishop to resign in 1950. 
In 1951 Metropolitan Tarion Ohienko, a famous scholar, 
who was a bishop of the Autocephalous Orthodox Church of 
Poland, and who recently had been serving the expelled 
cathedral congregation, was chosen primate. The election 
of a second bishop consummated the hierarchy, which now 
could perpetuate itself canonically. The church thus be- 
came completely independent, although not yet recognized 
by any Orthodox patriarch. 

In 1951 the Canadian census established 111,045 Greek 
Orthodox, out of a total Ukrainian population of 395,043, 
forming over 28 per cent of the group. The church claimed 
nearly 300 parishes and 69 priests. 

Microfilm $4.35; Xerox $14.60. 340 pages. 
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POLITICS AND POLICY IN CORINTH, 421-336 B. C. 
(L. C. Card No. Mic 58-3433) 


Donald Kagan, Ph.D. 
The Ohio State University, 1958 


The purpose of the dissertation is to clarify the internal 
politics of Corinth in the classical period as a means of 
understanding more fully both the internal and foreign af- 
fairs of that city. This study finds reason to support the 
hypothesis that in the period following the end of the 


Peloponnesian War, there existed not two, but three political 





parties in Corinth, since this fits the available evidence 
better than the common assumption that there were only 
two political parties. That there were at least two politi- 
cal parties everyone concedes: the German scholars 
identify these two parties as the Aristocratic and Demo- 
cratic; the English scholars identify them as the Aristo- 
cratic and the Oligarchic. What this essay seeks to show 
is that all three parties, for a short period (395-386 B.C.), 
existed simultaneously, and that if this is conceded, 
Corinth’s foreign policy, and in particular her union with 
Argos, becomes more intelligible. 

Although this is the main thesis of the dissertation, an 
attempt is made to re-examine, in the light of this new in- 
terpretation, the politics of Corinth both before and after 
this critical period. In that light it becomes clear that in 
the preceding period the stability and continuity of Corin- 
thian policy, both internal and external, were due toa 
working coalition between the Oligarchic and the Aristo- 
cratic factions in which the interests of a landed gentry 
and a merchant class were reconciled. The demos, on the 
other hand, remained inarticulate. What creates the crisis 
during the Corinthian War is the growth of political con- 
sciousness within the demos, and the exploitation of it by 
demagogues. 

Coincident with this development, and partly as a con- 
sequence of it, the old alliance between Aristocrats and 
Oligarchs breaks down, and in the period following the 
King’s Peace (386 B.C.), the changes within the Corinthian 
government, hitherto unnoticed, are best explained in 
terms of the rivalry between these two parties. 

Microfilm $2.00; Xerox $7.20. 151 pages. 


HISTORY, MEDIEVAL 


PIERRE DE THOMAS (ce. 1305-1366), 
SCHOLAR, DIPLOMAT, AND CRUSADER 


(L. C. Card No. Mic 58-3307) 


Frederick J. Boehlke, Jr., Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Kenneth M, Setton 


This dissertation.is the first effort to write a scholarly 
biography of Pierre de Thomas, whose life is of interest 
to historians chiefly because of his work as a diplomat in 
the papal service and a legate in the East during the pon- 
tificates of Innocent VI and Urban V. This treatment of 
Pierre’s life is based chiefly upon the biography written 
by his friend, Philippe de Méziéres, and the records of the 
papacy and the Venetian Republic. These sources are 
supplemented by other contemporary records and by the 
work of scholars who have discussed episodes or phases 
of his life. 

This study reveals that Pierre de Thomas had a varied 
and interesting life. Born in a poor peasant home in south- 
western France, at an early age he went away to school 
and made his living by begging. He was a good student and 
soon was able to support himself by teaching younger 
students. He was invited to teach for a year in one of the 
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Carmelite houses and at its close became a novice in that 
Order. After he became a professed member, the Car- 
melite Order supported him in an extensive course of 
studies which at length enabled him to receive the degree 
of master of theology at the University of Paris. 

His offices in the Carmelite Order brought him to 
Avignon, where he soon became acquainted with influential 
members of the papal court. Pope Innocent VI first en- 
trusted him with diplomatic missions for the papacy. He 
sent him to Genoa, to Naples, to the Holy Roman Emperor 
Charles IV, and to Serbia, where he discussed the question 
of church union with King Stephen Dushan. A year later he 
was sent on a similar mission to Constantinople. On the 
way to the East he spent six monthsas a mediator in the 
Veneto- Hungarian War of 1356 to 1358. While in the East 
he visited Cyprus and the Holy Land. In 1359 because of 
his knowledge of the East Innocent VI appointed him as a 
legate in that region, a position which he held for three 
years. He returned to the West with King Pierre I of 
Cyprus in 1362 and aided in the preparations which led to 
the Crusade of 1365 against Alexandria, Egypt. To that 
end he aided in making peace between Bernabo Visconti 
and the papacy in the quarrel over Bologna, sought to 
reconcile Venice and the revolted island of Crete, and was 
mediator between Genoa and Cyprus in 1365. He was pres- 
ent in the crusading fleet which attacked Alexandria, 
serving as papal legate on the crusade. He was deeply 
disappointed by the failure of this expedition. He died soon 
afterward of natural causes. 

A study of his life reveals that in a time of increasing 
secularization Pierre de Thomas stood for traditional 
medieval Catholic ideals. He devoted his life to the service 
of the Church and sought to promote its interests in every 
way. He was an effective preacher and a dedicated ascetic 
and was renowned as a scholar in his day, but his chief 
contribution was in the field of practical affairs. His dip- 
lomatic ability was outstanding. A study of his life re- 
veals that, while the crusade was the chief interest of his 
last several years, he did not have a life-long interest in 
the crusade, as some have alleged, Instead he saw the 
crusade aS one among many ways to glorify God and the 
Church. He was equally interested in the cause of church 
union. Microfilm $8.14; Xerox $28.20. 643 pages. 


THE INTRODUCTORIUM IN ASTRONOMIAM 
OF ALBUMASAR AND THE RECEPTION OF 
ARISTOTLE’S NATURAL PHILOSOPHY 
IN THE TWELFTH CENTURY 


(L. C.. Card No. Mic 58-3232) 


Richard Joseph Lemay, Ph.D. 
Columbia University, 1958 


The reception and assimilation of Aristotle’s natural 
philosophy among the schoolmen of the thirteenth century 
is perhaps the most important single factor that changed 
the direction of medieval thinking and helped to form the 
characteristic medieval outlook respecting the physical 
Universe. Such a transformation, which took place prin- 
cipally in the thirteenth century, had already begun during 
the twelfth century. Modern historians of medieval thought 
have identified most of the authors and circumstances re- 





garding translations of Aristotelian works on natural 
philosophy in the late twelfth and early thirteenth century. 
The information thus gathered, however, does not account 
for an earlier, slow and obscure, penetration of Aris- 
totelian conceptions about nature, among Latin writers. 
The movement may be perceived even before the middle 
of the twelfth century. 

On the other hand, twice between the years 1133 and 
1140, the Introductorium in Astronomiam of the Persian 
astronomer-astrologer Albumasar (Abt Ma’shar), written 
in Arabic at Baghdad in A.D. 848, was given in Latin form 
by John of Seville and by Hermann of Carinthia. In this 
work, Albumasar had collected the main astrological tra- 
ditions from Egyptian, Persian and Indian sources, which 
he sought to fuse together into one consistent whole, but- 
tressing his syncretistic construction with the Peripatetic 
view of the Universe and of motion. The scientific basis 
of astrology presented in the Introductorium, therefore, 
became a comprehensive recital of Aristotle’s doctrines 
in natural philosophy. The fundamental notions of matter 
and form, of the composition of substance, of the role of 
the efficient cause in motion, the dominant part played by 
the planetary motions as causative forces in the universe, 
were explained as being also the basic laws of astrological 
influence. 

The two Latin versions of this important work, com- 
pleted during the fourth decade of the twelfth century, re- 
ceived wide currency among Latin natural philosophers 
and astrologers. Of particular significance for the trans- 
mission of the Aristotelian ideas contained in the Intro- 
ductorium was the fact that the second translator, Hermann 
of Carinthia, a former disciple and personal friend of _ 
Thierry of Chartres, to whom he addressed a personal 
notification of his translation, was himself endowed with a 
philosophical and speculative mind. He embodied in his 
own De Essentiis most of the Aristotelian concepts and 
the astrological ones as well found in Albumasar. The 
peripatetic color of Hermann’s theories on matter, form 
and efficient cause, of actio and passio, has been remarked 
by Haskins and others. It may be safely said that such 
novelties were derived by him from his contact with the 
Introductorium of Albumasar. And through Hermann those 
ideas passed to Bernard Silvester and to Daniel of Morley. 
The latter’s presence at Toledo around 1170 and his fa- 
miliarity with Galippus and Gerard of Cremona, the first 
important translators of Aristotle’s natural works from 
the Arabic into Latin, lend a particular significance to the 
confusing of Albumasar and Aristotle in the Philosophia 
Mundi of Daniel. | 

John of Seville’s version of the Introductorium also 
found early users among Latins, as is plain from the work 
of Raymond of Marseilles written in 1139-40. Such an 
early use of John’s translation gives more probability to 
the hypothesis that William of Conches could have been in- 
fluenced by the Introductorium. Some fundamental no- 
tions of his Philosophia and Dragmaticon like the differen- 
tiation between elementum and elementatum, seem to 
postulate it. 

Finally, the rise of a new school of natural philosophy 
distinct from the earlier Platonist tendency of Chartres 
and orientated toward a more Peripatetic interpretation 
of the Universe - albeit still permeated with astrology - 
is in great part ascribable to the influence of the Intro- 
ductorium in Astronomiam of Albumasar. 

Microfilm $6.20; Xerox $22.00. 486 pages. 
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HISTORY, MODERN 


DISARMAMENT IN EUROPEAN DIPLOMACY, 
1816-1870 


(L. C. Card No. Mic 58-3305) 


Merrill Gray Berthrong, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, L. M. Case 


There has been no detailed study of attempts to negoti- 
ate a reduction and limitation of armaments in the period 
before the first Hague Peace Conference of 1899. This 
dissertation attempts to meet this lack and in the period 
under review, 1816-1870, deals with seven different ef- 
forts to achieve a disarmament agreement. All of these 
efforts ended in failure. Each of these disarmament at- 
tempts had a character of its own and was part and parcel 
of the diplomacy of the particular period of which it was a 
product. The major emphasis is on the diplomatic negoti- 
ations involving disarmament but since these negotiations 
did not occur in a vacuum there has been frequent refer- 
ence to the political and diplomatic issues of each period. 

The first two chapters deal with the disarmament pro- 
posal of Tsar Alexander I in 1816 and the French govern- 
ment proposal of 1831 respectively. The former had the 
distinction of marking the first appearance of disarmament 
as a topic of diplomatic negotiation and although England 
and Austria successfully prevented the tsar’s proposal 
from becoming the European-wide effort he had planned, it 
revealed the complexities of the problem of excessive 
armaments and the limits beyond which the great powers 
would not go in dealing with it. The second effort in 1831 
resulted in the first disarmament conference of the great 
powers in the modern period and it was successful to the 
point where an agreed-upon disarmament protocol was ac- 
cepted. The protocol was never ratified nor implemented. 

These first two disarmament attempts were products of 
an era when the concert of Europe still functioned. They 
were multilateral in character in that they were designed 
to be negotiated and applied by all the great powers. They 
lacked the urgency that accompanied the disarmament ne- 
gotiations during the Austro-Sardinian crisis of 1859 and 
those of the period prior to the Austro-Prussian war of 
1866. These two disarmament attempts were the outstand- 
ing examples of efforts to achieve limited disarmament 
agreements under crisis conditions. In both cases dis- 
armament agreements were made after protracted negoti- 
ations but at the last moment they were discarded in favor 
of military solutions. 

A chapter has been devoted to Napoleon III and his as- 
sociation with disarmament proposals. Particularly his 
sponsorship of a European congress in 1863 that was to 
include on its agenda the problem of excessive armaments 
has been noted as well as his secret negotiations with 
Austria in 1868 in which a disarmament appeal was the 
central feature. | 

The final chapter deals with two attempts by Lord 
Clarendon of England to persuade Bismarck to accept an 
equal reduction of armed forces with France. Bismarck’s 
refusal in this instance as well as his role in the 1866 dis- 
armament episode indicated clearly his attitude toward dis- 
armament as a topic of international diplomatic negotiation. 

In spite of the differences in time and circumstance of 
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each of these seven disarmament efforts, certain general 
conclusions emerge. Most important of all every nine- 
teenth century disarmament attempt failed because no 
State seriously believed in disarmament. All states existed 
in a perpetual state of fear and insecurity and were con- 
stantly faced with the danger of war. Basically their major 
security rested on armaments. The lack of an acceptable 
Substitute for these armaments made every disarmament 
effort futile. The only alternative to armaments involved 
limitations on sovereignty that no nineteenth century 
European state would accept. Under such circumstances, 
disarmament as a solution to the problem of excessive 
armaments in the nineteenth century was an illusion. 
Microfilm $3.05; Xerox $10.40. 235 pages. 


SOCIAL VALUES IN AMERICAN 
POPULAR SONGS (1890-1950) 


(L. C. Card No. Mic 58-3313) 


Norman Charles, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Robert E, Spiller 


Popular songs have woven themselves into the fabric of 
life in this country, and they are inextricably bound up with 
the memories of most Americans. The twentieth century 
popular song has been such a central aspect of the Ameri- 
can experience, in fact, that in order to know and to re- 
experience the cultural climate of any single year in our 
recent history, it is imperative that we consider seriously 
the songs they sang that year. In this study, I have at- 
tempted to establish that the verbal content of popular 
songs--despite the fact that the lyrics abound in cliches-- 
reveals significant variations from year to year, and that 
these variations point to shifts in the national state of 
mind. My purpose has been to demonstrate more con-- 
clusively than has hitherto been attempted, that the popular 
songs of the past are useful as a means to historical in- 
terpretation. 

With this end in view, I employed a modified form of 
content analysis to isolate and classify the denotative con- 
tent of more than a thousand popular songs, selected in so 
far as possible on the basis of their actual popularity. 
Each lyric was examined closely for the overt themes and 
values it contained, and a record was kept of each theme’s 
occurrence. The resultant statistics provided the basis 
for my conclusions. 

The classification of the lyrics according to their major 
themes or subject matter resulted in the establishment of 
ten separate categories. To each of these I have devoted 
a separate chapter. 

The overwhelming majority of song lyrics deal with the 
relationship between the sexes. Although there are slight 
variations regarding courtship techniques, the ideal mate, 
and attitudes toward marriage, the underlying assumption 
throughout the twentieth century has been that romantic 
love is the central, all-embracing, all-satisfying experi- 
ence in life. 

The remaining chapters deal with the treatment of the 
family in popular songs; the theme of escape; regionalism; 
philosophy; attitudes toward the city; war and patriotism; 
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the comic and nonsensical; minority groups; and recrea- 
tional activities. 

Although there are many areas about which we can 
learn nothing from song lyrics, they nevertheless provide 
a repository of information concerning aspects of the popu- 
lar imagination which are infrequently expressed else- 
where. Attitudes toward romantic love, expressions of de- 
votion to the mother, longings to “get away from it all” 
are clearly and simply stated in song lyrics. The “back 
home” songs between 1915 and 1922, the nonsense lyrics 
of the early 1920’s and late 1930’s, the reassurance songs 
between 1927 and 1932, all reveal the existence of a 
distinct state of mind during these periods. The popularity 
of the lugubrious “torch” song during the late 1920’s sug- 
gests that the Jazz Age was burning itself out several 
years before the stock market crash. Any number of such 
clues concerning shades of feeling during specific periods 
are provided by a quantitative study of popular song lyrics. 
On the basis of this study, I propose that popular songs do 
reflect a significant segment of the spirit of the times, and 
that they are among the most valuable clues to the evanes- 
cent elements of the national state of mind. 

Microfilm $3.25; Xerox $11.00. 249 pages. 


THE AMERICAN CRITIQUE OF THE 
DEMOCRATIC IDEA, 1919-1929 


(L. C. Card No. Mic 58-3598) 


Joseph Edward Clark, Ph.D. 
Stanford University, 1958 


In the wake of the war *to make the world safe for 
democracy,” America witnessed a widespread domestic 
outburst of critical reflection upon the democratic faith 
both arresting and significant in historical perspective. 
The atmosphere of the post-Armistice decade encouraged 
the full-scale eruption of a critique which had been formu- 
lating gradually in American intellectual circles since the 
late decades of the nineteenth century. 

In volume, in scope, in weight of hostile or iconoclastic 
criticism, the literary product of the post-war critique 
was unprecedented in the history of the Republic. Its 
bluntness and intensity had rarely been equalled. It 
searched every theoretical supposition and every concrete 
human reality wrapped in the package labeled “democracy,” 
and speculated upon the future nature or fate of democracy 
in a new twentieth century environment full of fresh chal- 
lenges and accelerating change. It sensed that modern 
democracy had entered a period of profound crisis. It re- 
considered every aspect of the inherited ideology of Ameri- 
can democracy, and issued some redefinitions. 

This dissertation is the fruit of the first comprehensive 
study of that critique. Its primary sources are the books 
(non-fiction), periodicals, and editions of The New York 
Times in circulation or in preparation during the distinc- 
tive period between the Armistice and the close of the 
decade of the 1920’s. The author analyzes and evaluates 
the critique in full historical context, relating it to ideas 
and events both previous and subsequent. The study pro- 
vides a useful illumination of all the significant transfor- 
mations and major problems of the American democratic 
idea in the twentieth century. 








Part I features, first, a re-examination of those ideas 
which in the past had encouraged belief that the cosmos 
was naturally or morally in league with the democratic 
cause; second, an attempt to establish a new philosophical 
rationale for democracy upon current scientific concepts 
of the nature of the universe and man’s role in it. 

In Part II, the democratic doctrine of equality is criti- 
cized, restated, and re-oriented in democratic theory in 
the light of pertinent new scientific evidence. 

Part III deals with evaluations of the experiment in 
majority rule to date. The common man, as viewed 
through twentieth century lenses and microscopes, is 
brought to trial upon the charge that he has demonstrated 
his unfitness for sovereignty. 

Part IV considers the questioned relevance of an 
eighteenth century social idea (democracy) for political 
and economic life in the complex social environment of the 
twentieth century. 

This study supports the following conclusions: 

(1) The 1920’s stand out as a climactic hour of disil- 
lusionment, reassessment, and new departures in the 
history of democracy-oriented thought in America. 

(2) Since that decade, the net content of the American 
democratic ideology has been decidedly more mature, 
more chastened, more earth-bound, more relativistic, 
more collectivistic, less sanguine, less dogmatic, less 
ebullient, and less individualistic than it had been on the 
whole from 1800 to 1918. 

(3) The writers of the twenties correctly perceived 
that the democratic idea faced a stern crisis. In historical 
perspective, however, many of them appear guilty of a too- 
facile pessimism or a Shallow negativism induced by the 
passing moods and vogues of an unrepresentative American 
decade. 

(4) If the Enlightenment-derived faith in human nature, 
reason, and progress lost considerable luster in the fires 
of post-war reaction, solid and qualified remnants of that 
faith have legitimately survived the critique of the twen- 
ties and subsequent events. 

(5) By comparative standards, and by its humanitarian 
effects, the democratic idea vindicates itself in the twen- 
tieth century. Microfilm $7.35; Xerox $25.60. 578 pages. 


EASTERN LUTHERANISM IN AMERICAN SOCIETY 
AND AMERICAN CHRISTIANITY, 1870. -1914: 
DARWINISM -- BIBLICAL CRITICISM -- THE 

SOCIAL GOSPEL 


(L. C. Card No. Mic 58-3317) 


Reginald W. Deitz, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor Wallace E, Davies 


This dissertation is concerned with the reactions of 
two Lutheran bodies, the General Synod and the General 
Council, to the major intellectual problems which agitated 
American Christianity between the Civil War and World 
War I. How did these most Americanized of all Lutheran 
groups respond to Darwinian science, to biblical criticism, 
and to the social gospel? Against a background of con- 
temporary thinking, a wide assortment of Lutheran 
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literature was examined: weekly papers, scholarly jour- 
nals, volumes of theology, sermons, essays, meditations, 
fiction, and biography, as well as more fugitive tracts and 
pamphlets. 

Although there was much conservative opposition, many 
Lutheran leaders were inclined to accept a theistic form 
of evolutionary science as compatible with Christian faith. 
However, their evangelicalism never acceded to the radi- 
cal humanistic reconstructions proposed by some Protes- 
tant churchmen. 

Unbound by literalistic theories of inspiration, many 
Lutheran leaders quietly accepted the methods and prin- 
ciples of the new higher critical scholarship. This im- 
portant step was obscured at the time by the fact that they 
continued to come to conservative conclusions in details. 
The accommodation of important leadership to biblical 
criticism laid the groundwork for the next generation’s 
less inhibited biblical scholarship. 

The social gospel found many sympathetic spirits in 
the Lutheran church, especially toward the close of the 
period, but no real program of social action was ever de- 
veloped. Social conservatism can be traced to a theologi- 
cal heritage traditionally interpreted as social irrelevance 
and also to the renewel, throughout these decades, of con- 
Sservative religious, economic, and cultural patterns by 
successive waves of Lutheran immigrants, bringing alien 
viewpoints into the church. Thus: Americanization was 
retarded. 

Several major conclusions emerge: 

1. In all areas, patterns of moderate change and ac- 
commodation helped to prevent the explosive conflicts 
which rent other Protestant churches. The acceptance of 
biblical criticism, for example, and the refusal to commit 
the church to concepts of literal inspiration and biblical 
infallibility prevented the development of a modernist- 
fundamentalist split. 

2. Lutheran conservatism had both theological and so- 
cial roots. A venerable confessional tradition, jealously 
guarded, sustained the evangelical orientation and thwarted 
secularizing tendencies to substitute sociology for the 
gospel or to evolutionize theology. 

3. The social roots of Lutheran conservatism were 
found in immigration, which, in a variety of ways, re- 
strained and modified the church’s response to American 
society. The General Synod, as the more Americanized 
portion, was more responsive to the influences of evolu- 
tion, biblical criticism, and the social gospel. The Gen- 
eral Council, with a larger conservative immigrant con- 
stituency, was somewhat less responsive. 

4. In contrast to the widely held conception of Lutheran 
aloofness and isolation, this study reveals impressive 
evidences of genuine awareness and participation in the in- 
tellectual enterprises of nineteenth and early twentieth 
century American Protestantism. Lutheran separateness, 
it suggests, was not simply immigrant cultural nationalism 
but an earnest resistance to the compromises into which 
much American Protestantism in this period had been be- 
trayed. The church’s deviation from the common patterns 
of American Protestantism was prompted by both immi- 
grant alienation and evangelical conservatism. But this 
study shows that distinctiveness did not prevent persistent 
conversation with contemporary culture and a serious ef- 
fort to be at once evangelical, American, relevant, and 
churchly. Microfilm $4.45; Xerox $15.00. 348 pages. 
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THE HUMANITARIAN BACKGROUND 
OF INDIAN REFORM, 1860-1890 


(L. C. Card No. Mic 58-2170) 


Henry Eugene Fritz, Ph.D. 
University of Minnesota, 1957 


Indian population in the 1860’s was decreasing from 
disease, intemperance, war and Starvation. Past policy 
was obsolete because it would soon be impossible to re- 
move the aborigines beyond the limits of settlement; the 
economic base of plains’ culture was about to be de- 
stroyed; the tribal capacity for self-government was 
diminished by intrusion of white men; and intercourse 
laws proved inadequate as the frontier engulfed reserva- 
tions. Congress refused to recognize the obsolescence 
of past policy and field personnel holding office through 
political patronage were generally uninterested in Indian 
welfare. 

Primarily, the movement sprang from pleas of eastern 
citizens who moved west and were shocked by what they 
observed. Henry B. Whipple who became Episcopal Bishop 
of Minnesota in 1859 after serving as minister at Rome, 
New York and Chicago was very influencial. The alliance 
of the Episcopalians and Quakers was important to the 
inauguration of Grant’s “Peace Policy” and to the forma- 
tion of what became a Protestant crusade. The purpose of 
this policy was to clear the west for settlement, by force 
if necessary, and to prepare Indians for assimilation 
through Christian teachers. The Army was given juris- 
diction over Indians who refused to go upon the reserves 
while agency personnel were appointed by religious de- 
nominations. 

There were obstacles to the smooth operation of this 
plan. Foremost were the reaction of the Catholic Church, 
the view of the west, and the position of the military. 
From the Catholic viewpoint the policy was a Protestant 
scheme for seizing Catholic missions. Hence the Catholic 
reaction was a countermovement characterized by the 
establishment of a Catholic Bureau in Washington and by 
increased emphasis upon the building of Indian schools as 
a means of keeping and extending Catholicism among the 
tribes. Western attitude was anti-Indian and, together 
with eastern inertia, forbade legislation and appropria- 
tions necessary for administering a program aimed toward 
assimilation. Opinions of army officers varied, but the 
military agreed that Indian affairs could be better admin- 
istered by the War Department than within the Department 
of the Interior, and resented that they were usually subject 
to civil authority when asked within reservations to re- 
store order or to expel intruders. These reasons together 
with an enormous whiskey traffic made the “Peace Policy” 
only partially effective in clearing the open spaces in ad- 
vance of settlement and largely a failure in preparing 
Indians for assimilation. However, the purchasing system 
was improved; agency personnel were more honest and 
more interested in Indian welfare than those who held of- 
fice during the sixties; and techniques were developed for 
ridding the service of many fraudulent practices. 

The Modoc War of 1873 and the Custer Massacre of 
1876 made public opinion adverse to the reform movement. 
This attitude changed after Indian resistance had been 
broken. During the administration of Secretary of the In- 
terior, Carl Schurz, who has been given too much credit as 
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an Indian reformer, the tragic removal and fate of the 
Ponca aroused great sympathy for the aborigines in east- 
ern quarters. By the early eighties, national reform as- 
sociations were formed and their influence widened. These 
Protestant organizations were instrumental in getting 
several pieces of legislation passed including the Allot- 
ment Act of 1887 but failed to establish a much needed 
court system within reservations. The Allotment Act was 
dependent upon western land-hunger to carry it into effect. 
In order to get Congressional approval, it compromised 
some of the finest humanitarian ideals of the 19th century 
with the realities of American politics and was perverted 
by the latter. Microfilm $5.20; Xerox $18.60. 408 pages. 


THE HISTORY OF LIMA, PERU: THE CITY 
AND THE CABILDO, 1535-1549 


(L. C. Card No. Mic 58-3322) 


Thomas M. Gale, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor Arthur P, Whitaker 


The city of Lima, founded by Francisco Pizarro on 
January 18, 1535, was laid out on a grid plan, on a site with 
sufficient water, good transportation, a pleasant climate, 
fertile land, and Indians nearby to do the manual labor. 
The government of the city was appointed by Pizarro three 
days after the founding. The city from its earliest days 
was the capital of Peru, first serving as the seat of the 
governors of Peru, then from 1544, of the viceroys and 
audiencias. 

This study was made to find out how the city was 
planned, the site chosen, and how the city and city govern- 
ment developed during the first fifteen years of the city’s 
existence. The history has been written primarily from 
the minutes of the city council, which exist for about half 
of this period, and the writings of the early chroniclers, 


royal legislation, and the correspondence of royal officials. 


The city government regulated in increasing detail 
during these fifteen years the economic life of the city, 
taking responsibility for the prices of food and many goods 
and services, the cleanliness and policing of the city, the 
regulation of slavery, and that the city was adequately 
provisioned. The regular activities of the cabildo, as the 
city council was called, and of life in the city in general, 
were interrupted by the civil wars in Peru which began in 
1541 with the murder of the city’s founder, to 1548, when 
comparative peace was brought about by the re-establish- 
ment of royal authority. The city was important in the 
wars as a prize of the conquerors, but the city government 
decreased in size and importance. In 1549 however, the 
cabildo was enlarged and the city government took an ac- 
tive interest in promoting new building and development in 
the city, and in holding prices at a reasonable level in the 
face of the great wealth from the mines of Potosi. 

At the end of 1549 Lima was a city of perhaps 2,000 in- 
habitants, half of these Spaniards and the rest Negroes 
and Indians. The cabildo regulated in detail the commer- 
cial life of the city and took the initiative in making urban 
public improvements. The city government was securely 
in the hands of a small group of men who held Indian grants 





and who either held a permanent position on the city 
council, or were among the small group from which each 
year the city magistrates were chosen. 

Microfilm $5.45; Xerox $19.40. 428 pages. 


THE TREATY OF FRANKFORT: A STUDY 
IN DIPLOMATIC HISTORY, 
SEPTEMBER, 1870 - SEPTEMBER, 1873 


(L. C. Card No. Mic 58-3325) 


Robert Irvin Giesberg, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Lynn M, Case 


There has been no full study of the Treaty of Frankfort 
since the publication of the various documentary collec- 
tions after World War I. The capture of the German 
foreign ministry archives after World War II made yet 
more material available to scholars. Because of the 
great significance of the Treaty of Frankfort as a water- 
shed in European diplomatic history it seemed valuable 
to restudy it in the light of this material unavailable to 
earlier students of diplomacy. 

In doing the research for this study the author was 
able to use the foreign ministry archives of France, 
England, and Germany. The German archival materials 
are available at the Public Record Office, London. These 


‘documents, plus the published collections and memoirs 


give a full picture of the armistice and peace negotiations 
which followed the Franco-German war. 

This study begins with the fall of the Second Empire 
and the advent to power of the Government of National 
Defense. Part One follows in detail the various armistice 
negotiations which took place between September 4, 1870 
and January 28, 1871, including the Ferriéres interview, 
the Burnside mission, and Thiers’ negotiations at Ver- 
sailles. Relations between the belligerents and the neu- 
tral powers are treated only incidentally and insofar as 
they affected the armistice negotiations. Part Two deals 
with the preliminary and final peace negotiations and in- 
cludes the principal points at issue between France and Ger- 
many during the Brussels negotiations, the debates in the 
French National Assembly, andaconsideration of the French 
elections of February 1871. Part Threecovers the treaties 
and conventions of 1871, 1872, and 1873 which stemmed 
from or modified the terms of the Treaty of Frankfort. 

Throughout this work emphasis is placed on the per- 
sonalities involved and the clashes and reactions which 
occurred between them. It is largely a consideration of 
diplomatic methods as reflected in the various negotia- 
tions involved. 

In general the author concludes that French diplomacy 
was far inferior to that of Germany. The one great ex- 
ception to this was the negotiation concerning the Alsatian 
customs agreement. France was at a disadvantage after 
the war, it is true. Nevertheless, better diplomacy con- 
ducted by more skilled and capable men might well have 
saved for France Metz and the lands on the Luxemburg 
border which France exchanged for a wider radius of ter- 
ritory around the fortress of Belfort.. 

Microfilm $7.20; Xerox $25.00. 565 pages. 
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ANTI-INTELLECTUALISM IN NEWSPAPER 
COMMENT ON THE ELECTIONS OF 1828 AND 1952 


(L. C. Card No. Mic 58-3570) 


George Sigurd Hage, Ph.D. 
University of Minnesota, 1957 


Adviser: Robert L, Jones 


Analysis of the opinion-expressive content of twenty 
newspapers--ten each for 1828 and 1952--for three months 
preceding the presidential elections of those years sup- 
ports a number of conclusions about the continuing phe- 
nomenon of anti-intellectualism in American culture. 

The entire subject of intellectualism commanded more 
attention in 1952 than in 1828; the intellectual traits of 
Adlai Stevenson inspired more comment than any other 
trait except his integrity, whereas the democracy, morality, 
and integrity of John Quincy Adams were more frequently 
remarked than his intellectualism. These relative empha- 
ses are particularly important in the context of the greater 
stress on personalities in the press of 1828 than in that of 
1952. 

Of the many facets of the anti-intellectual attitude, the 
one that stands out most sharply in examination of the ma- 
terial is the elevation of practical knowledge and debase- 
ment of the theoretical. It is dominant and explicit in 
criticism of Adams as a pedant and theorist; pervasive 
and implicit in the attitude which held Stevenson’s wit in- 
appropriate to discussion of serious subjects because its 
expression was more typical of English literary tradition 
than of native American horse sense. 

A less clearly defined aspect of anti-intellectualism is 
the attitude’s increased tendency to merge the images of 
the intellectual, the homosexual, and the traitor. 

Comment about Stevenson’s intellectualism was more 
frequently favorable than unfavorable; comment about 
Adams’ intellectualism was predominantly unfavorable. 
These quantitative data, however, must be viewed in the 
context of varying characteristics of the sample. 

The press of 1828 was much more consistently oriented 
to attack of opponents than was the press of 1952. In the 
1952 sample, a greater amount of space was devoted to 
comment by the quality press--which viewed intellectual- 
ism favorably, regardless of candidate preference--than 
by the mass circulation press, which regarded intellectual- 
ism unfavorably. Furthermore, papers expressing an 
anti-intellectual bias commanded a combined circulation 
of four and a half millions, contrasted with a combined 
circulation of one and three-quarters million for the pro- 
intellectual press. 

The newspapers’ attitudes towards the military heroes 
who opposed the intellectual candidates also have bearing 
in any effort to weigh trends in anti-intellectualism. 

Favorable comment on the unreflective traits of Eisen- 
hower was twice as frequent as unfavorable comme..., 
whereas the equation was reversed with reference to Jack- 
son’s unreflective traits. 

The hero in 1952 was less the personal combatai.s, 
more the decision-making executive than the hero of 1828; 
less a son of the soil, less a man of iron will, and more a 
harmonizer, a father, an “incandescent” personality. 
These changes are suggestive of a transition from what 
Riesman calls the inner- to the other-directed character 
in society, a transition effecting release from the weight 
of tradition. 





When all these factors are weighed, it cannot be con- 
cluded that the margin in favor of pro-intellectual com- 
ment in the 1952 sample reflects a decrease in anti- 
intellectualism from 1828; the reverse can be better 
supported. Microfilm $3.25; Xerox $11.00. 249 pages. 


THE NEW DEAL PROFESSORS AND 
THE POLITICS OF AGRICULTURE 


(L. C. Card No. Mic 58-2564) 


Richard Stewart Kirkendall, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Merle Curti 


This study explores the experiences of academic in- 
tellectuals in New Deal farm politics. It focuses only on 
those professors who contributed in large ways to the 
evolution of major policies. ‘The aims have been to define 
and explain the intellectuals’ contributions and failures. 

To answer the questions the author has drawn upon both 
published and unpublished materials and also personal in- 
terviews. Much of the thesis rests upon the papers of 
Franklin Roosevelt, Secretary Henry A. Wallace, George 
Warren, George Peek and M. L. Wilson and the Journal 
of Farm Economics. 

~The study shows that intellectuals alone did not shape 
the New Deal. Roosevelt drew upon any type of adviser 
that appeared useful. Because of the growth of a service- 
type intellectual in American higher education, professors 
by the ’thirties were among the useful groups. F.D.R.’s 
political methods and the intellectuals’ conception of their 
role meant that they worked closely with business, farm _ 
and political leaders in the shaping of policy. 

The study further reveals that some academic intel- 
lectuals operated skillfully in this political environment 
and made major contributions to policy. They were able 
to develop programs of service to the farmer and to gain 
their acceptance as policy even though his numerical 
power had been declining rapidly since the late nineteenth 
century. The tariff issue, above all, revealed his inferior 
power position in relation to urban business groups. On 
this issue, the professors who contributed most to policy 
were ones such as Francis B. Sayre who had no serious 
regrets that America had become basically an industrial 
nation. To intellectuals with an agrarian bias America 
rested on an agricultural base. 

Professors made very large contributions in three 
policy areas where they got the support of farm and busi- 
ness leaders. The latter had both political and economic 
reasons for desiring a degree of economic well-being for 
the nation’s commercial farmer. Thus professors such 
as M. L. Wilson, William I. Myers, and George F. Warren 
were able to work with and get the support of important 
business leaders as well as farm organizations, chiefly 
the Farm Bureau. These three professors developed pro- 
duction, credit, and monetary programs to meet the busi- 
ness needs of commercial farmers. 

Some of the professors, most notably Wilson and Rex- 
ford G. Tugwell, were not satisfied simply to promote 
business-oriented farm policies. With support from the 
depression situation, President Roosevelt, Secretary 
Wallace, and progressive congressmen, these service 
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intellectuals embarked upon various democratic planning 
programs. Small beginnings were made during the ’thir- 
ties. When the situation changed to war, the opposition, 
led by the business-minded Farm Bureau, was able to 
destroy the democratic planning programs. Tugwell’s 
awareness of power realities led him to urge party reor- 
ganization. Roosevelt gave some attention to this. How- 
ever, the powerful farm and business leaders who worked 
together had no intention to sit idly and allow such a change 
to take place. Tugwell wanted what they vigorously op- 
posed - a farmer-labor based Progressive Party. 

The general conclusion relates to the power of business 
in American culture. The professors’ experiences showed 
that the American historical process in their time favored 
the intellectuals in farm politics who had business values. 
Myers, who of all of these professors had the most clear- 
cut commitment to such values, was to find satisfaction in 
witnessing the realization of his plans. Tugwell, the most 
clear-cut critic of business, had the longest list of un- 
realized goals. Microfilm $5.50; Xerox $19.40. 430 pages. 


FREE TRADE AND PROTECTION 
IN GERMANY, 1868-1879 


(L. C. Card No. Mic 58-3547) 


Ivo Nikolai Lambi, Ph.D. 
University of Minnesota, 1958 


The purpose of this work is to re-examine German 
tariff policy during the years 1868-79 in the light of pre- 
viously unused material and a better time-perspective. 
Rather than examine specific aspects of German tariff 
policy in great detail, it tries to take a broad view and at 
the same time to qualify some of the established generali- 
zations. It attempts to examine the forces working for free 
trade and protection and to see the influence of interest 
groups on German politics. Moreover, it attempts to put 
the tariff issue in the context of other problems confronting 
Germany during this period. 

The time-span covered by this study begins with the in- 
tensification of free trade agitation for the reduction of 
duties and concludes with the establishment of a definitely 
protectionist tariff. The years 1868-73 were marked by 
prosperity which seemed to justify free trading demands. 


The free trade movement drew its strength from commer- | 


cial interests, particularly those of the North German 
coast, the industries wanting cheap primary products, and 
agriculture. While the aims of the various interest groups 
differed somewhat, most agreed that the reduction of the 
iron tariffs was necessary. In 1870 several tariff rates, 
among them the iron tariffs, were reduced, and in 1873 the 
Imperial legislature decreed that the iron tariffs would be 
abolished altogether in 1877. In 1873 the triumph of free 

_ trade was imminent. While in 1868-70, the particularist 
South Germans had opposed tariff reductions on political 
grounds and the governments on fiscal motives, in 1872-73 
nothing seemed to stand in the way of the complete realiza- 
tion of free trade. 

However, this course was interrupted by the advent of 
the depression in the latter part of 1873. Under changed 
conditions the iron manufacturers were able to present 
their case for the retention of their tariffs in a better light, 





and, as their demands were rejected by the free traders, 
they could draw on the support of other industrial interests 
that were dissatisfied with the free trading tariff policy. 

In view of the intransigence of the free traders, the pro- 
tectionist industrialists intensified their agitation and in- 
creased their demands. 

Under the impact of the depression and increased 
foreign competition, the previously free trading agricul- 
turists came to demand protection for themselves. They 
began to formulate their protectionist wishes in 1877, and 
by 1879 they had joined hands with the industrial protec- 
tionists. While the weakened free trade front failed to 
make a wide enough appeal to German public opinion, the 
agitation of the better organized protectionists appealed to 
a public desperate for a remedy and left an impact on the 
German political parties and governments. 

Until 1876-77 the Imperial legislature had been pre- 
dominantly free trading and the governments of the indi- 
vidual states and the Empire had only questioned the ex- 
tent of free trade measures. Thereafter the outlook 
changed. From 1876 onwards, protectionist views pene- 
trated governmental circles. By 1878, most of the German 
governments were convinced of the need of better protec- 
tion for German industry, and Bismarck, whose protec- 
tionist views were related to his fiscal and political aims, 
assumed the leadership of the protectionist movement. 
Under his guidance, the German Empire established a pro- 
tectionist tariff in 1879. 

Microfilm $4.95; Xerox $16.80. 386 pages. 


THE IDEA OF PROPAGANDA IN AMERICA 
(L. C. Card No. Mic 58-3573) 


Barry Alan Marks, Ph.D. 
University of Minnesota, 1957 


The purpose of this thesis is to describe the process by 
which Americans came to see mass persuasion in terms 
of an essentially new concept, to place it in the large con- 
text of intellectual history, and to detail its impact on two 
central areas of American civilization--the theory and 
practice of democracy and education. 

Chapter One treats the origin of the concept of propa- 
ganda as a ubiquitous, omnipotent, malevolent new social 
force during World War I and its aftermath. Initially the 
concept referred only to German propaganda, and it in- 
cluded such forms of direct action as espionage, diplomacy, 
strike agitation, and sabotage in addition to German efforts 
to capture American sympathy by means of mass com- 
munication. Under the impact of post-war disillusionment 
Americans “discovered” that Allied propaganda had been 
far more effective even than the German. The broad na- 
ture of the concept in its early stage, its early association 
with the German enemy, and the conviction that propaganda 
had been eminently effective, whether in the hands of 
enemy or “friend,” explain, in part, the desperate effort 
of the 1920’s and 1930’s to expose peacetime uses of 
propaganda, to find solutions to the “propaganda menace,” 
and to analyze the nature of the threat it posed. 

Chapter Two analyzes four central categories of the 
idea of propaganda and traces their development. The 
four categories are propaganda’s power, propaganda’s 
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insidiousness, the non-rational character of the propaganda 
process, and the non-rational character of propaganda 
itself. 

Chapter Three places the idea of propaganda in the con- 
text of 19th and 20th century anti-intellectualism (the view 
that man is a non-rational animal and that ideas are sec- 
ondary and irrelevant) and develops the argument that the 
wedding of anti-intellectualism and the idea of propaganda 
clearly distinguishes the latter from earlier conceptions 
of publicity and press-agentry. The chapter argues, fur- 
ther, that the idea of propaganda provided confirmation of 
the anti-intellectualist theory of human behavior and ideas 
and, reciprocally, that the anti-intellectualist theory lent 
credibility to the idea of propaganda by its ability to ex- 
plain propaganda’s power. 

Chapter Four considers the challenge that the idea of 
propaganda presented to American democratic thought. It 
demonstrates that the idea of propaganda caused wide- 
spread concern in America about the possibility of demo- 
cratic government and, indeed, forced a reevaluation of 
many phases of the nation’s history. The chapter further 
discusses the rebirth of belief in democracy in the face of 
the developing conflict with European totalitarianism and 
concludes that, whereas in World War I the effect of Ger- 
many’s use of propaganda had been to establish in the 
American mind a new, omnipotent, hydra-headed monster, 
in the period preceding World War II it had the opposite 
effect: it contributed to a reduced estimate of propaganda’s 
power, a balancing of the anti-intellectualist with the intel- 
lectualist view of man and ideas, and the reestablishment 
of faith in the principles of democracy. 

Chapter Five treats the influence of the idea of propa- 
ganda on progressive education. It develops the thesis 
that, in contrast to the traditional conception of progres- 
sive education as a reflection of confidence in man’s ca- 
pacity to rule himself, progressive education also reflected 
lack of confidence in this capacity: it reflected as well the 
conviction that man could not choose his own goals and 
direct his life toward those goals apart from the corrupting 
influence of propaganda. 

Microfilm $3.65; Xerox $12.40. 281 pages. 


THE GOVERNMENT OF SCOTLAND, 1603-1625 
(L. C. Card No. Mic 58-3551) 


Norman Willis Moen, Ph.D. 
University of Minnesota, 1958 


Before 1603, James VI of Scotland was a monarch whose 
authority was nullified by the powers of the nobility, whose 
pretentions to absolutism were flatly disallowed and 
publicly censured by the presbyterian clergy, and whose 
kingdom was largely devoid of the rule of law. In April, 
1603, King James left Scotland and entered an England long 
accustomed to Elizabethan autocracy. During the years 
between 1603 and 1625, he was unable to maintain the 
authority he inherited in England, but he succeeded in 
raising the powers of the crown in Scotland to heights 
achieved by none of his predecessors. 

The Scottish privy council was the agency through which 
James eStablished autocracy in his native kingdom. The 
council, in itself, was an executive body, a legislature, and 








a court of law. It was linked with the other institutions of 
government, particularly parliament and the courts, by the 
officers of state who were its nucleus. James strength- 
ened the council, and made it solely dependent upon the 
crown. He enforced its decisions and placed mounted 
police at its disposal. He appointed capable men to high 
administrative posts, and left them in office, under his 
close personal supervision, long enough to learn to func- 
tion effectively. Under their leadership, the council be- 
came a Stable and an efficient body. 

The other institutions of government were controlled by 
the council. Judges in Scotland’s highest civil and crimi- 
nal courts were crown appointees. Most of the lords of 
the court of session, whose jurisdiction in civil cases was 
supreme, were members of the privy council. Council- 
lors acted as assistants, and in other ways dominated the 
criminal courts. Scotland’s unicameral parliament, in 
which the sovereign had a regular place, was little more 
than a curia regis. It shared legislative power with other 
agencies, it could be supplanted by conventions of estates, 
and it met too briefly and infrequently to develop the tra- 
ditions and established procedures that eventually might 
have made it a power in the state. Under James, petitions 
and public business reached parliament only after having 
been screened by committees dominated by councillors, 
and they were translated into law only with the approval 
of the lords of the articles, most of whom were councillors, 

James called upon parliament, council, and courts to 
support his exalted concept of the prerogative and rights 
of a divinely appointed monarch. With their aid, he re- 
duced lawlessness in the Borders, Highlands, and Islands, 
and erected an episcopal superstructure upon a foundation 
of presbyterian church courts. 

Several factors explain James’ success in Scotland 
during the period 1603-1625. He was enormously strength- 
ened by the English accession. Freed from the burden of 
supporting the sovereign and his household, the resources 
of the Scottish treasury could be used to promote the king’s 
general political and ecclesiastical policies. Confiscation 
of. the lands once the property of the disestablished church 
gave him a treasury of gifts with which to buy the support 
of the nobility. Moreover, in his dealings with the Scots, 
James was far from being a blundering, opinionated fool. 
His Trew Law of Free Monarchies, and Basilicon Doron, 
both written before 1603, demonstrated that he was a king 
with a purpose and a program. His actions show that he 
was resolute, tenacious, and resourceful, as well as 
devious and ungrateful. For twenty-two years, he taught 
his northern subjects what it was to live under a strong, 
centralized government. 

Microfilm $6.05; Xerox $21.40. 473 pages. 
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The purpose of this study was to determine the origin 
of the Advent Movement in Germany, how it developed into 
the Seventh-day Adventist church of today, the difficulties 
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it encountered in its expansion and how the church’s growth 
has been affected by them. In order more fully to under- 
stand the basis of the doctrines out of which this movement 
developed it was felt necessary to trace the background of 
how the belief in the parousia, the cardinal tenet of the 
Seventh-day Adventist denomination, and related beliefs 
have come down from Apostolic times. 

The main sources of information are located at the 
Ellen G. White Publications, the Advent Source Collection, 
General Conference of Seventh-day Adventists, and the 
Library of Congress in Washington, D. C. The Advent 
Source Collection gathered from both Europe and America, 
is the most complete of its kind in the world. 

The first three chapters trace the historical background 
of the belief in the parousia from its origin to the time the 
seventh-day-keeping Adventists organized themselves into 
a church. From Apostolic times forward the belief and 
proclamation of the advent doctrines has varied in intensity 
and in the number of adherents. During the Middle Ages it 
was at times almost lost sight of, largely because the 
Church was looked to as the fulfillment of the millennial 
kingdom. The vigorous revival of the advent doctrine after 
the French Revolution grew out of the catastrophic events 
of that era. They led Christian scholars to study the 
Scriptures to find the meaning for these events. It was 
known as the Advent Awakening in Europe and the Millerite 
Movement in America where it came to a climax in the 
“disappointment of 1844” when the expected acvent did not 
take place. Seventh-day Adventists developed out of the 
resolute remnant of believers left after the disappointment. 
After the new church gained sufficient strength it launched 
a foreign missionary program which resulted in the begin- 
ning of organized activity in Germany in 1875. 

In its struggle to gain a foothold in Germany the church 
had to face strong opposition from the clergy of the estab- 
lished churches, popular prejudices, insufficient funds and 
missionaries, and the problem of military service. The 
movement continued to grow despite the difficulties of a 
hostile climate and the troubles caused by the war of 1914- 
1918, the period of National Socialism, and the war of 
1939-1945. The most severe crisis occurred during World 
War I over church policy toward bearing arms and serving 
on Saturday. It resulted in a split in the church and the ex- 
pulsion of the minority group who had opposed compromise. 

The major conclusions of this investigation were as 
follows: The Seventh-day Adventist denomination partly 
contributed to Conradi’s feeling of indispensability to the 
church which he guided and directed for fifty years by al- 
lowing him to assume too much authority in Europe. This 
virtually independent role led to Conradi’s decision on 
military service and to a split in the church. The General 
Conference did not alleviate the crisis when it failed to 
clarify the position of the German church. The German 
Adventists learned a lesson from their World War I ex- 
perience by supporting the denominational position regard- 
ing military service during World War IL Conradi’s 
eventual apostasy from the Adventist church did not result 
in many following his example as he had expected. Ab- 
stention from politics and active welfare work saved the 
church from suppression at the hands of the National So- 
Cialist state. With the overthrow of the Hitler regime the 
Adventists reorganized their movement and made substan- 
tial gains in membership through their renewed work of 
evangelization. 

Microfilm $6.05; Xerox $21.40. 473 pages. 





SOLDIERING IN THE SOUTH DURING THE 
RECONSTRUCTION PERIOD, 1865-1877 
[VOLUMES I AND II] 


(L. C. Card No. Mic 58-3448) 


Harry Willcox Pfanz, Ph.D. 
The Ohio State University, 1958 


The policies of the government of the United States in 
the South after the Civil War were enforced by the Army. 
The Army in that section was coi:.posed initially of three 
components: the Volunteers, the Regular Army, and the 
United States Colored Troops. The Volunteers, who be- 
lieved that they had enlisted or been drafted to prosecute 
the War, protested their peace-time service and, as a re- 
sult, were practically all mustered out by the end of 1866; 
the Colored Troops were found to be unsuited to the deli- 
cate tasks of Reconstruction and were likewise soon dis- 
charged, while the Regular forces were increased in 
strength and, after 1867, given the entire responsibility 
for the Federal military occupation. 

In 1867 there were fourteen thousand troops in the sec- 
tion. This number gradually decreased until, after 1870, 
the southern garrisons numbered fewer than five thousand 
men. The soldiers were from varied backgrounds. Not 
only did they represent many civilian occupations but al- 
most one-half were foreign-born, and among the natives 
were men from nearly every state, including those of the 
former Confederacy. 

The occupying force was initially concerned with en- 
forcing the terms of the Confederate surrenders and with 
restoring order and Federal authority. In addition to these 
tasks, the units in Texas were held in readiness for a 
possible war with France in Mexico. Although the pur- 
poses of the occupation seemed realized by 1867, it de- 
veloped that the South’s reconstruction had just begun. 

In 1867 Congress divided the South, excluding Tennes- 
see and Kentucky, into military districts governed by the 
Army. These military districts and military rule were 
replaced in 1870 by Republican state governments sup- 
ported by the Army in accordance with the Constitution 
and the Enforcement Acts of 1870 and 1871. Reconstruc- 
tion ended in 1877 when Federal support was withdrawn 
from carpetbag regimes in the South. 

Throughout the Reconstruction period the troops in the 
South were scattered over the section in small and often 
uncomfortable posts, engaged principally in routine mili- 
tary duties but available when needed to assist local of- 
ficers in the maintenance of law and order. Usually the 
presence of troops in an area was enough to insure peace, 
and if violence did erupt, the arrival of a detachment of 
soldiers on the scene would restore at least a semblance 
of order. This pacifying influence of a comparatively 
small number of soldiers enabled carpetbag governments 
to remain in office secure from the threat of violent over- 
throw. 

Detachments were often dispatched to assist Federal 
and local law enforcement officers. Soldiers were re- 
quired to aid Federal marshals and sheriffs in the pursuit 
and arrest of wanted persons whom the civil officers were 
unwilling to face alone. In a like manner troops were em- 
ployed extensively by revenue agents in the search for 
moonshiners and their stills. 

Relations between soldiers and civilians varied. Al- 
though many of the bluecoats were well disposed toward 
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the radical element at the end of the War, their friendship 
with the carpetbaggers cooled as the years passed. Like- 
wise it appears that the soldiers’ sympathy with the freed- 
men waned. In contrast, in spite of sectional bitterness, 
occasional misunderstanding, and the lingering hostility of 
southern women, it appears that relations between Army 
personnel and the former Confederate element had so im- 
proved with the passage of time that by the end of the Re- 
construction period a state of normalcy was approached. 

No one was more pleased with the ending of the South’s 
Reconstruction than the military personnel. They had 
found their reconstruction duties and the atmosphere in 
which they had to be performed quite disagreeable. To 
them, even frontier service was preferable. 

Microfilm $9.30; Xerox $31.40. 735 pages. 


THE CAPE COD CANAL 
(L. C. Card No. Mic 58-3118) 


William James Reid, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Robert E, Moody 


The Pilgrims used the natural passage at the shoulder 
of Cape Cod to avoid the dangerous shoals off the outer 
reaches of the Cape. The idea of a canal through this val- 
ley intrigued all. The General Court authorized a survey 
in 1698, and we have reports of surveys made in 1775, 
1791, 1818, 1825, and 1862 as well as later ones. Numer- 
ous companies wanted to build a canal; two even started 
(1880, 1883); but none could get sufficient financial backing 
to carry it through to completion. 

In 1899, DeWitt C. Flanagan secured a charter for the 
Boston, Cape Cod and New York Canal Company, and, in 
1906, persuaded August Belmont to organize a syndicate to 
finance the $12,000,000 project. 

Belmont became interested in a canal because it would 
(1) provide a safer passage, (2) shorten the coastwise 
distance, (3) be a memorial to his maternal ancestors-- 
the Perrys, (4) be of value to the nation in time of war, and 
(5) return a reasonable profit. 

Belmont had just completed the first highly successful 
New York subway. His engineer, William Barclay Parsons, 
began work on the sea-level canal in June, 1909. Inade- 
quate equipment and numerous and enormous boulders de- 
layed construction and added to the cost. The canal opened 
on July 29, 1914. 

Traffic did not measure up to expectations. A strong 
current, a narrow channel and two disastrous wrecks dis- 
couraged mariners. Because of the German U-boat threat, 
the Government took over the operation of the canal in 
July, 1918. The Railroad Administration returned it to its 
unwilling owners on March 1, 1920. Traffic was sufficient 
to meet operating expenses but not sufficient to pay in- 
terest on the bonded debt. 

The United States Government was interested in the 
Cape Cod Canal as part of the intracoastal waterways sys- 
tem. Preliminary negotiations for its purchase (1916) 
broke down. Under condemnation proceedings (1919), a 
jury returned a verdict of $16,000,000 for the company, but 
this was overturned on the appeal. The company signed a 





contract with the Government for the sale of the canal at 
a price of $11,500,000 (1921). The company had to make 
further concessions, however, and carry on some strenu- 
ous lobbying before Congress appropriated the necessary 
funds. The Belmont family suffered a minimum cash loss 
of $500,000 and, giving due consideration to interest and 
other factors, may have lost as much as $5,000,000. 

The United States Army Corps of Engineers took over 
the canal (March 31, 1928) as a toll-free waterway. They 
enlarged and deepened it during the depression. During 
World War II, tremendous tonnage passed through the 
canal to avoid the German submarine menace. Its value 
to national defense in those trying days was incalculable. 

The canal is seventeen miles long, of which eight miles 
is the land cut. With a width of four hundred and eighty 
feet and a depth of thirty-two feet, it is the widest artifi- 
cial sea-level canal in the world. Its total cost to the 
Government was $42,000,000 (1950). 

The chief sources of information on the Cape Cod Canal 
are the files of the Army Engineers in the Records Holding 
Section at the Boston Army Base and the files in their 
Buzzards Bay office, Mr. Belmont’s papers, and Congres- 
Sional and state documents. 

Microfilm $5.35; Xerox $19.00. 420 pages. 


EARLY AMERICAN INTEREST AND ACTIVITY 
IN POLYNESIA, 1783-1842 


(L. C. Card No. Mic 58-3249) 


Wallace Patrick Strauss, Ph.D. 
Columbia University, 1958 


This work is primarily an area study concerned with 
Polynesia, and when necessary for unity, with Australia 
and the Fiji Islands as well. The history of American in- 
terest and activity there in the sixty years after 1789 was 
told through the actions of American mariners, mission- 
aries and official representatives. Contacts established 
by Yankee captains resulted within three decades in fun- 
damental changes in the culture of the natives. Polynesia 
was depopulated through the introduction and rapid spread 
of cholera and venereal diseases, and the people debili- 
tated through the use of alcohol. 

American missionaries arrived in Hawaii in 1820. For 
the most part they were poorly-trained, fundamentalist, 
evangelical Protestants who introduced the Hawaiians to 
their own rigid, intolerant and narrow code of moral be- 
havior. While succeeding in converting the Hawaiians, the 
missionaries were also waging a fierce and unrelenting 
battle against Catholic missionaries who had arrived five 
years later. 

National governments, except for the French, did not 
show an interest in Polynesia during this period except as 
an area for economic exploitation. Various American 
naval vessels did visit Polynesia between 1826 and 1838, 
but their calls produced little that was positive in either 
policing the area, or diplomatically forwarding American 
interests there. 

The United States Exploring Expedition which thoroughly 
surveyed and explored most of Polynesia between 1838 and 
1842 marked the height of early American interest there. 
It also represented the desire of many Americans to send 
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a full-fledged scientific expedition to the Pacific in the 
tradition of the English explorer, Captain James Cook. 
Command of the Expedition was eventually given to a bril- 
liant and scientific-minded junior officer, Lt. Charles 
Wilkes, who proved to be a poor choice. Temperamentally 
unsuited to command, Wilkes’ relations: with his other of- 
ficers was poor. He also refused to accept diplomatic re- 
sponsibilities which contributed to the decreasing American 
_ influence in Polynesia. 

The prestige of the Expedition upon its return was not 
high, in part because of a change in the administration, but 
even more because of a series of damaging courts-martial 
involving Wilkes as well as several of his officers. By the 
time the official five volume history of the Expedition was 
published three years later, commercial prospects for the 
area had declined. Nevertheless, this work contributed to 
the growing body of literature published in America about 
Polynesia. Over fifty years before Captain Cook had es- 
tablished a stereotype of the Polynesian as a child of na- 
ture living in an idyllic setting. Later the missionaries 
pictured the natives as murderous barbarians in need of 
salvation, and by the end of the period an ambivalent in- 
terpretation appeared. Then the Polynesians were charac- 
terized as depraved savages, but living in an idyllic setting. 

The history of American interest and activity in Poly- 
nesia between 1783 and 1842 can only adequately be under- 
stood by a knowledge of the separate histories of the com- 
mercial men, missionaries and the American government 
there, as well as the literature printed in America about 
the area. Microfilm $4.35; Xerox $14.60. 337 pages. 


THE ANATOMY OF PREJUDICE: THE CRITICAL 
FOUNDATIONS OF THE ROBBER BARON LEGEND 


(L. C. Card No. Mic 58-3627) 


John Ord Tipple, Ph.D. 
Stanford University, 1958 


In the United States where business success has ever 
been highly prized, it is strange that the big businessman 
should have been subject to an intense critical attack such 
as took place between the years 1865 and 1914. By 1900, 
the sobriquet *Robber Baron” not only had become a jour- 
nalistic synonym for a certain disreputable type of Ameri- 
can entrepreneur but was applied indiscriminately to big 
businessmen in general, amounting to virtually a wholesale 
indictment of the entire business elite in America. 

To uncover the origins of the Robber Baron legend has 
been the main purpose of this study. By probing and ana- 
lyzing the large body of critical writing inimical to the big 
businessman which appeared in books and magazines be- 
tween 1865 and 1914, an effort has been made not only to 
determine the nature and validity of the charges against 
the big businessman, but also to identify the principal 
critics and to explain why they chose the big businessman 
as their target. Finally, an attempt has been made to as- 
sess briefly the effect that the creation of the Robber Baron 
stereotype had upon American thought during this period. 

Essentially a caricature of the big businessman, the 
Robber Baron stereotype was created by an embattled 
group of midcle-class intellectuals and writers who capi- 
talized upon an adverse popular sentiment built up during 





a long period of depression. Since he was primarily a 
creation of the critical imagination, the Robber Baron 
existed more as a symbol than an actual business type-- 
power rather than wealth being his distinguishing trade- 
mark. Consequently, it was in his distinctive role as a 
wielder of power that he was actively denounced as a | 
monopolist, plutocrat, and autocrat. 

Although the genesis of the critical attack has been 
ascribed to various causes, it seems highly probable that 
its original impetus came from the ideological breakdown 
of the traditional myths of American democracy--such 
distinct but related concepts as free competition, popular 
government, equal opportunity, and Christian ethics. The 
spectacular climb of the big businessman to new positions 
of social, economic, and political power in the period of 
economic instability after the Civil War seems to have 
been popularly interpreted as evidence of the apparent 
breakdown of the mythical promise of American life with 
the result that the critics, like the public, misconstruing 
the relationship between the rise of the big businessman 
and the seeming failure of democratic ideals as a direct 
causal one, initiated a vituperative attack through books, 
newspapers, and popular magazines to condemn him as a 
destroyer of American traditions. Thus, to a large ex- 
tent, the prejudice against the big businessman may well 
have been the product of an impulsive popular attempt to 


explain the radical shift in the structure of society in 


terms of the obvious, with the Robber Baron being made 
the scapegoat for a deeper, more complex derangement 
of American values. 

In the end, moreover, the most significant outcome of 
the critical attack seems to have been not simply to pillory 
the big businessman but to reveal that the major cause be- 
hind the breakdown of the mythical promise of American 
life was inherent in the ideological system itself and that 
the Robber Baron, rather than a social and economic mu- 
tation as originally supposed, was instead a characteristic 
product of the conditions and ideas dominant in American 
society at the time. 

Microfilm $4.05; Xerox $13.80. 316 pages. 


CHASE S. OSBORN AND THE 
PROGRESSIVE MOVEMENT 


(L. C. Card No. Mic 58-3746) 


Robert Mark Warner, Ph.D. 
University of Michigan, 1958 


The objectives of this study are twofold: (1) to examine 
the public career of Chase S. Osborn, particularly from 
the time he sought the gubernatorial nomination in the Re- 
publican primary election of 1910 until the close of the 
national and state campaigns in 1912, and (2) to place his 
activities during these years in the general perspective of 
the progressive movement. 

Osborn’s 1910 campaign to win the Republican nomina- 
tion for governor provided an almost classic example of 
American vote-gathering methods. By using various tech- 
niques to appeal to all types of special interest groups and 
by conducting a remarkably extensive campaign tour through- 
out the state, the gubernatorial candidate won the primary 
election and subsequently defeated his Democratic opponent. 
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In his inaugural message Osborn offered the state a 
progressive program, including the initiative, referendum, 
and recall, primary reform, extension of the state’s regu- 
latory power over business, and a workmen’s compensation 
law. Although sometimes inept and ineffectual in his handl- 
ing of the legislature, Osburn nevertheless worked hard to 
achieve his legislative program and despite strong oppo- 
sition was rewarded with the enactment of a substantial 
body of reform measures. His progressive program was 
pressed even more strenuously in two special legislative 
sessions called in 1912, which resulted in the passage of a 
workmen’s compensation statute and a presidential primary 
law. 

Osborn’s admiration of strong executive leadership was 
reflected in his administration of the state’s business. He 
staffed the various administrative boards with capable of- 
ficials who exercised their duties with efficiency and vigor. 

Not all of Osborn’s attention was centered on state 
legislative and executive business, however: he was very 
much interested in national politics. Although a supporter, 
admittedly with reservations, of President Taft through 
most of 1911, Osborn by 1912 had abandoned Taft and had 
become a leader in the rising popular clamor to return 
Theodore Roosevelt to the White House. Osborn was one 
of the first to call for Roosevelt to run and, with his good 
friend and political manager, Frank Knox, was active in 
arranging for the announcement of the ex-President’s 
candidacy. 

Osborn, however, did not want a third party organized 
to split the Republican party. At one point in the campaign 
he favored the election of the Democratic nominee, Wood- 
row Wilson; yet he concluded the 1912 election battle with 
a stump-speaking tour for Theodore Roosevelt. By his 
shifting support of presidential candidates and by his 
fluctuating relationship with all three parties, he confused 
more than he clarified and wandered more than he led. 

His somewhat erratic political behavior explains in part 
why he never again held public office. Yet he brought 
Michigan more national political attention than any other 
governor had for years past, and he was himself consid- 
ered seriously for national office. 

Undoubtedly Osborn brought excitement and color to the 
Michigan governorship; but he also did much more. His 
workmen’s compensation law in itself marked his term a 
success. In addition he secured the enactment of a presi- 
dential primary law, saw the extension of state regulation 
of banks, insurance and public utilities, and, certainly not 
to be discounted, he gave Michigan an honest, efficient 
state government which brought the state out of debt and 
out of the shadows of corruption of the preceding adminis- 
tration. Even his ceaseless controversies, which filled the 
papers of the day, aided the progressive cause by serving 
to dramatize such issues as the initiative, referendum, 
and recall and to create a favorable public sentiment which 
brought their eventual enactment. Chase S. Osborn’s ac- 
complishments in Michigan compare favorably with the 
achievements of state progressive leaders throughout the 
nation in 1911 and 1912. 

Microfilm $5.05; Xerox $17.00. 395 pages. 
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Supervisors: Dr. Arthur C, Bining and 
Dr. Jeannette P, Nichols 


Amidst the complexity of grievances that resulted in 
the American Revolution had been the desire for land. 
With peace, many millions of acres came into the posses- 
Sion of the national government and the individual states. 
This study attempts to tell how Pennsylvania administered 
its public lands in the period 1779 to 1800. As guardians 
of an “inheritance” of twenty-four million acres expro- 
priated from the Penns, the Assemblies that met during 
these years laid down the policies that were to control 
disposition of the public domain. 

In the northwestern part of the State the Donation and 
Depreciation lands were reserved to compensate Pennsyl- 
vania’s veterans with gifts of land for their services and 
monetary losses. But few claimants moved onto these re- 
mote lands; most of them sold their claims at low prices 
to such land speculators as Robert Morris, John Nickol- 
son, William Bingham, James Wilson, Samuel Wallis and 
others. These foresighted men believed that with the 
Indians removed, increased population and better trans- 
portation would raise the value of vacant lands many fold. 
The speculators also bought up at debased prices all 


_forms of State indebtedness issued during the Revolution, 


and used such certificates as down payment on extensive 
tracts of more “wild” lands. 

Land could be obtained by filing a descriptive applica- 
tion in the Land Office, or by an actual settler occupying 
and improving the same tract and then filing claim to it. 
This faulty system led to violence and litigation. State 
surveyors were in the employ of the speculators. Pay- 
ments for land were not enforced by Land Office officials. 
Such collusion, plus illegal favors granted by employees, 
gave the speculators many advantages over the individual 
bona fide settler. A further handicap to the settler was 
the absence of any branch land offices in the vicinity of 
the vacant lands. Deprived of a fair opportunity, numbers 
of settlers moved on into the Ohio country; others 
“squatted” and defied attempts to remove them. 

The boom in land sales between 1792 and 1794 produced 
sufficient revenue to pay off all the State debt. But it soon 
became apparent that many lands remained unpaid for and 
that a number of the principal speculators had over- 
extended themselves into bankruptcy. Fifty-seven per 
cent of the twenty-four million acres was sold at the ap- 
proximate average price of thirteen cents an acre during 
the period 1781 to 1794. Sold ina more methodical way 
and at slower pace, the spread of settlement would have 
brought a gradual appreciation in value that would have 
earned a greater aggregate revenue from land sales. But 
planned use and conservation of natural resources had no 
place in the thinking of the men of the Federalist era. The 
failures of the principal speculators and the mass of coun- 
ter-claims kept title to about a fourth of the Common- 
wealth in dispute for the next fifty years. 

One cannot Cavil at the intent expressed in the wording 
of the land laws. Nevertheless they permitted a few men 
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to lay claim to a vast part of the public domain. Subver- 
sion of the legislators’ intent came about through faulty 
procedure, lax administration of the Land Office, and the 
corrupt conduct of the State’s deputy surveyors. Coupled 
with these were the evasion of improvement and settlement 
requirements, and the conflicting decisions and opinions of 
law officers and the courts. 





Pennsylvania’s land policies had been designed to en- 
courage the enterprising man of modest means, but in | 
practice they had not curbed the avaricious who used po- 
sition and influence to monopolize the public lands. 

The State, the speculators, and the settlers, were all 
losers. Microfilm $4.80; Xerox $16.00. 375 pages. 
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FACTORS AFFECTING COMMUNICATION 
BETWEEN THE ELEVENTH GRADE GIRL 
AND HER MOTHER 


(L. C. Card No. Mic 58-3436) 


Lydia Anne Watkins Kozik, Ph.D. 
The Ohio State University, 1958 


The purpose of the study was to determine the relation 
of daughter-mother communication (1) to the social ad- 
justment of the adolescent girl--specifically, the eleventh 
grade girl--and (2) to these factors: family authority pat- 
tern, the mother’s acceptance of her daughter, the mother’s 
marital adjustment, and the way in which the daughter re- 
ceived information about sex and menstruation, 

A sample consisting of 123 girls believed to be of mid- 
socioeconomic class was administered an original instru- 
ment to reveal daughter-mother communication and the 
Kell-Hoeflin Incomplete Sentence Blank to show family 
authority pattern. On the basis of communication scores 
from this group of 123, ten cases were chosen for intensive 
study, five girls with low daughter-mother communication 
and five with high. 

Case studies included (1) individual interviewing of the 
girl and each parent, (2) administering to the girl the Bell 
Adjustment Inventory to show home, health, social, and 
emotional adjustment and the Mooney Problem Check List 
to indicate her perceived problems; and (3) administering 
to each parent the Kell-Hoeflin ISB for authority pattern 
and the LaForge-Suczek Interpersonal Check List for 
marital integration. 

Findings in regard to the relationship between high 
daughter-mother communication were divided. The Bell 
Adjustment Inventory scores did not give statistical af- 
firmation, although the low communication group also 
tended to score lower on this instrument, Interview find- 
ings, however, showed that the low group had less poise in 
talking with a stranger about personal matters and used 
the interviews more frequently as a counseling experience. 

The relationship between high communication and a de- 
velopmental authority pattern was affirmed with a .38 cor- 
relation for 123 girls. Within the ten cases studied inten- 
sively, no statistical significance occurred between au- 
thority scores of girls and parents in the two groups. A 
trend existed, however, toward a more developmental pat- 
tern in the high communication group. Evidence shows 
that fathers play a very unimportant role in communication 
with their eleventh grade daughters. 

A statistically significant relationship existed between 





high communication and the mother’s acceptance of her 
daughter. Analysis of individual components of the con- 
stellation assumed to indicate acceptance revealed that 
the mother’s empathy and her level of aspirations for her 
daughter were statistically significant. 

That high communication is related to the mother’s 
perception of her marital adjustment as satisfactory was 
not affirmed statistically. Satisfactory daughter-mother 
communication appears to accompany a well-integrated 
marriage, whereas a lack of success in this communica-. 
tion seems to accompany unsuccessful marital adjustment. 

That high daughter-mother communication is related 
to the way in which information about sex and menstruation 
was acquired was not affirmed statistically, although such 
a trend was evident. 

From the findings, implications were drawn for in- 
service teacher education programs, the public schools, 
the colleges and universities, and other organizations in- 
terested in the family. Implications emphasize the need 
for understanding of (1) communication--its values and 
factors affecting it, (2) the changing authority pattern and 
its effects, (3) one’s self and others, and (4) the poten- 
tialities and interrelatedness of family roles. 

Microfilm $6.40; Xerox $22.60. 503 pages. 


AN EXPLORATORY STUDY OF TECHNIQUES 
FOP UcdTERMINING CONSUMER PREFERENCES 
IN CHILDREN’S WEAR 


(L. C. Card No. Mic 58-3445) 


Jo Stevenson Pahopin, Ph.D. 
The Ohio State University, 1958 


One of the important needs of research in clothing and 
textiles is the development and evaluation of techniques 
which will reveal preferences that actually influence pur- 
chase behavior. This study was an evaluation of methods 
of obtaining consumer preferences concerning a standard- 
ized item of boys’ wear, denim jeans, by using data from 
earlier studies which had been collected by four variations 
of the interview method and by the observation of pur- 
chases. The major purpose of the study was to determine 
the accuracy of these interview techniques for indicating 
preferences at the point'of sale. The design proposed for 
achieving this purpose was to compare preferences ob- 
tained by each interview method with similar preferences 
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obtained by observations of purchases. Four assumptions 
were basic to this design: (1) Observed purchase behavior 
was valid criteria for evaluation of data obtained by inter- 
views. (2) Variation of techniques used to aid recall and 
related procedures used in the four interviews would cause 
variation in the accuracy of responses obtained. (3) Avail- 
able data were adequate for use in this design. (4) All 
variables which influenced preferences could be controlled 
or eliminated from the design. 

The first assumption was justified on the basis of its 
general acceptance by consumer research specialists. The 
second assumption was supported by findings from psycho- 
logical studies, which indicated that accuracy of response 
is increased by the use of visual and verbal symbols to aid 
recall. The adequacy of available data for use in this de- 
sign was justified by findings from preliminary analysis 
which showed that (1) the techniques for aiding recall and 
related procedures used in each interview method varied 
sufficiently to warrant consideration as separate methods; 
(2) nine similar preference items had been obtained by each 
method; (3) Chi Square tests could be used for comparisons 
of preferences; and (4) a representative sample of pur- 
chase observations was available as a source of criteria 
for the validation of interview data. Differences in socio- 
economic characteristics were recognized as a possible 
variable in the design since preferences had been obtained 
from independent population samples which differed.in re- 
spect to father’s occupation, mother’s employment status, 





income, and home location. Chi Square tests used to de- 
termine the influence of these characteristics in each popu- 
lation sample showed that they were not determiners of 
preferences on jeans. Since these findings eliminated the 
only variable recognized, the nine preference items ob- 
tained by each interview method were compared with simi- 
lar preferences from purchase observations. 

Comparisons of methods indicated that Method C, which 
used combined verbal and visual symbols to increase ac- 
curacy of recall and communication, was the most accurate 
technique for revealing preferences which influence the 
purchase of jeans. Method D, which used only probe ques- 
tions on satisfactions (dissatisfactions) with wear and care 
performance of jeans, was less accurate than Method C but 
more accurate than Method B, which used a representative 
sample of market offerings of jeans as visual symbols to 
aid recall in obtaining response to probe questions. Method 
A, which used only visual techniques-observation as a 
garment was selected from a representative sample of 
market offerings--was the least accurate of the four inter- 
view techniques. 

Conclusions drawn from findings were that probe ques- 
tions increase the accuracy of response during interview 
and that combined verbal and visual techniques used to 
support probe questions provide greater accuracy than 
probe questions alone or probe questions supported only by 
visual materials. 

Microfilm $2.00; Xerox $6.40. 134 pages. 
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THE ALBION QUEENS BY JOHN BANKS: 
A CRITICAL EDITION 


(L. C. Card No. Mic 58-3319) 





James J. Devlin, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor A. H. Scouten 


The edition presents a critical text of John Banks’ The 
Albion Queens, the first play in English to deal with the 
life of Mary of Scotland, and includes notes which might be 
of help to a reader of the play. In preparing the edition, I 
have made use of the undated Quarto which Richard Well 
ington published at some time early in the eighteenth cen- 
tury, and have collated the copy text with several of the 
later editions of the play. Certain peculiarities in the 
printing of the copy text have some bearing on emendations 
made in the text, and therefore evidence pertinent to the 
printing is described. 

The Introduction to the text contains a discussion of the 
historical background of the play, with special attention 
given to the imprisonment of Queen Mary in England and 
its political consequences. The didactic treatment of this 
material by Continental writers of the seventeenth century 
is described as an introduction to Banks’ handling of the 
same material. Banks used as his source for the play 
William Camden’s account of the reign of Queen Elizabeth, 
and the extent and nature of his indebtedness to his source 
is illustrated. Banks produced from the history of Mary 
and Elizabeth a play which followed the new tendency of 
late Restoration tragedy: in this and other plays of the 
period the pathos of the play’s basic situation was more 
important than the heroism of the characters. Banks’ 
earlier works are used to suggest the way in which his 
career as a dramatist followed the new trend in tragedy, 
since it began with such heroic tragedies as Cyrus the 
Great, passed through a transition phase in The Unh 
Favourite, and concluded with the fully developed sentimen- 
talism of The Albion Queens. In the course of this discus- 
sion the works of other dramatists of the period, particu- 
larly those of Otway, are also used to show the general 
shift in dramatic taste. 

The publication history of the play, with an account of 
its initial suppression in 1684, and the stage history are 
dealt with in some detail. The section on stage history 
contains also a discussion of the numerous prompt notes 
which were included by mistake in the printed edition of 
the play. For convenience the prompt notes have been 
divided into three types: (1) those which anticipate an 
actor’s entrance and mention him by name, (2) those which 
indicate from which proscenium door an actor was to make 
an entrance, and (3) those which indicate the properties 
which an actor was required to have with him when he made 
an entrance, or which were to be on stage at the time of 
his entrance. 
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In its first form, as The Island Queens, the play was 
suppressed for political reasons, and only after the play 
had been extensively revised was it finally licensed for 
presentation in 1704. The nature of the revisions of the 
play is discussed in detail, and those revisions are em- 
phasized which show Banks at work rewriting the play in 
order to remove some of the heroic diction and to heighten 
the pathetic elements in the plot. 

Microfilm $3.35; Xerox $11.40. 258 pages. 





KING LEAR: POEM OR PLAY? 
(L. C. Card No. Mic 58-3603) 


Carolyn Schorr French, Ph.D. 
Stanford University, 1958 


King Lear has always been considered among the great- 
est, if not the most “sublime” of Shakespeare’s tragedies; 
yet it has been the most controversial.of his works when 
viewed as a play for the stage. Nineteenth century critics 
from Lamb to Bradley unanimously agreed that while Lear 
might be, as Shelley put it, “the most perfect specimen of 
dramatic poetry in the world,” it was bound to fail in the 
theater. This opinion that Lear is a poem first and a play 
second, if at all, has persisted in the present century, in 
spite of the efforts made by Granville-Barker and his dis- 
ciples to restore the dramatic values of the tragedy by 
returning it to the stage for which it was written. 

In view of the controversy over the dramatic as opposed 
to the poetic values of Lear, it has become necessary to 
reevaluate the tragedy as poetry for the theater by 
coming to terms with three fundamental questions. First, 
is there a flaw in the dramatic structure or characteriza- 
tion which makes the poetic concept of Lear incapable of 
being dramatically realized, even on the Elizabethan stage? 
Second, have the essential theatrical values of Lear been 
restored in productions which claim to reproduce the mod- 
ern equivalent of Shakespearean stagecraft? Third, and 
most important for our purposes, can Lear stand alone as 
a great dramatic poem apart from its representation on 
the stage? 

In order to come to terms with these questions, the 
dissertation has been divided into two parts, one historical 
and the other critical. Part I presents an historical analy- 
sis of the tragedy in performance in order to show how its 
dramatic values have been altered to suit new audience 
demands from the Restoration to the present. In Part I, 
on the basis of this historical analysis, the major argument 
is developed. By demonstrating the specific technical dif- 
ferences between Lear and bona fide Elizabethan closet 
drama, it is possible to establish a practical distinction 
between poetry written to be acted--poetic drama--and 
dramatic poetry written to be read. Dramatic poetry which 
uses the dramatic form for literary purposes is complete 
within the text, but poetic drama must adapt its formal 
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literary characteristics to the formal conventions of stage 
representation: that is, it must adapt its structure to stage 
illusion, its diction to the communicative powers of the 
human voice, and its rhythm to the rhythm of characteri- 
zation. Upon the basis of this distinction I have demon- 
strated that Lear is incomplete as a literary form, and 
that its poetry must be evaluated with consideration for 

its special function in performance. 

How then are we to evaluate Lear as poetry for the 
stage? According to George F. Reynolds, there are ulti- 
mately no critical tools to judge the former except the 
audience response. If this is true, then it is impossible 
for us to judge Lear a great work of its kind, considering 
its failure to satisfy the majority of post- Elizabethan 
audiences. Many errors in modern performance may even- 
tually be remedied by a new directorial approach to the 
play, and by more moving representations of the principal 
role. However, the potentiality for a successful perform- 
ance of Lear rests not only in the text, as interpreted by 
the actors and director, but also in the audience. Lear 
seems intellectually incomprehensible to many modern 
spectators because it depends more than any of the four 
great tragedies upon the intellectual orientation of the 
Elizabethan audience. However, in the appreciation of 
tragedy, understanding follows the emotional experience. 
By sharing the moving experiences of Lear and Gloucester 
the modern spectator may gain new insight into human 
affairs, and his understanding of his own experiences will 
thereby be enriched. 

Microfilm $4.20; Xerox $14.20. 327 pages. 





A STUDY OF THE WORKS OF 
CATHARINE MARIA SEDGWICK 


(L. C. Card No. Mic 58-3424) 


Richard Banus Gidez, Ph.D. 
The Ohio State University, 1958 


Catharine Maria Sedgwick (1789-1867) was with Cooper 
and Irving one of our first authors to attain a reputation in 
this country without prior sanction from European critics. 

The bulk of this study (which includes the first com- 
plete bibliography of Miss Sedgwick’s works) is an exami- 
nation of her writings to determine her debt to the senti- 
mental tradition in Europe and America, her ideas and 
themes, and her approach to the forms she used. Her 
novels are distinguished from those of American senti- 
mentalists before her by the authenticity of her settings, 
her use of native types, and her depiction of heroines. One 
of the major problems discussed is why she gave up the 
novel as a form in 1835 after achieving success with it to 
devote herself to children’s literature and didactic tales. 

I propose, first, that she found the form of the long moral 
tale less demanding than that of the novel; second, that 
she was disappointed with her achievements in the novel 
and felt herself inferior to Cooper in the historical ro- 
mance, the field in which she had won most fame; and 
third, that she believed the didactic tract gave her more 
of an opportunity to discuss social problems of the day and 
to moralize on a variety of subjects. 

My discussion of her didactic pieces centers on the 
influence Dr. William Ellery Channing and Unitarianism 





had on her thinking. Two concepts basic to Channing’s 
thought, tolerance for all sects and disinterested benevo- 
lence, find their way into most of her writings. In her 
optimistic approach to social problems of the day, partic- 
ularly poverty, Miss Sedgwick typifies the sentimental 
tradition in nineteenth century America. She either ignored 
the more somber problems of her time, such as the slavery 
question, or clother them with approval and optimism as 
she did with the darker aspects of the new industrialism. 

In an age of increasing material prosperity she promised 
material rewards to all. 

In my evaluation of her position in American nineteenth 
century literary history and thought I indicate her influence 
on later popular novelists by showing how she turned the 
eighteenth century sentimental novel of seduction and pur- 
suit into the nineteenth century domestic novel revolving 
around the home and family. In her themes, technique, 
and thought Catharine Maria Sedwick is representative of 
the American sentimental tradition. 

Microfilm $4.30; Xerox $14.60. 336 pages. 


DICKENS’ RHYTHMIC IMAGERY: ITS DEVELOPMENT 
FROM SKETCHES BY BOZ THROUGH BLEAK HOUSE 


(L. C. Card No. Mic 58-3064) 


James K. Gottshall, Ph.D. 
University of Cincinnati, 1958 








_ This thesis attempts to fill a gap in the recent critical 
studies of the novels of Charles Dickens by tracing Dickens’ 
growth in his use of rhythmic imagery, commencing with the 
Sketches by Boz (1836) and terminating with Bleak House 
(1853). Rhythmic imagery refers to those metaphors and 
details of action and description which by their repetition 
within the novel become either atmospheric or symbolic. 

One cannot discuss this imagery in isolation, however, 
and the chapters are therefore a record of growth not con- 
fined to one dimension. They follow Dickens’ use of meta- 
phorical structure, but they also offer some new ideas 
towards the interpretation of the several novels. They 
record his improvement in thehandling not only of imagery, 
but also in thehandling of plot andits integration with char- 
acterization and imagery. Moreover, they trace the inter- 
dependency of manner and matter, a relationship between 
Dickens’ effective use of rhythm and the profundity of his 
ideas. His primary concern throughout the novels seems 
to be the fixing of responsibility for the fate of mankind, 
and this thesis shows a correlation between his develop- 
ment as a technician and his shifting of the major burden 
of responsibility for man’s fate from a benign Providence 
to man himself. 

There is, of course, almost no rhythmic imagery in 
Dickens’ first two books. The Sketches and Pickwick serve 
principally to announce some images familiar in the later 
novels -- the orphans and delinquent parents, the device of 
personification and depersonification, and the sordid Lon- 
don streets, to name afew. These images and many more 
occurring periodically within the novels develop in their 
effectiveness somewhat unevenly from Oliver Twist, in 
which they are powerful but in conflict with the plot, to 
Bleak House, in which the massive imagery is ingeniously 
integrated with an acceptable plot and with characterizations 
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as dynamic as those in Oliver Twist, to produce a univer- 
salization of theme unrealized by Dickens before this book. 
The conflict in Oliver Twist is between the evil world, 
convincingly portrayed in the imagery, and that world of 
the plot, ruled over by a benign Providence which generally 
sets things to rights. This naive view of divine responsi- 
bility appears to be operative to a large extent also in 
Pickwick and Nicholas Nickleby. In The Old Curiosity 
Shop Dickens appears at first to question this view of Prov- 
idence, then returns to a modified version of his early 
sentimentality. The questioning seems to have been salu- 
tary, however, for in Barnaby Rudge the unifying metaphor- 
ical battle between the forces of evil and good, fought for 
the souls of Barnaby and other unfortunates, ends in a 
stalemate. And in the following novel, Martin Chuzzlewit, 
the heaven-hell contention disappears entirely. Men be- 
come responsible for their own actions, and come to grief 
at the hands of other men. The sentimentalized angels 
beat the devils again in the “holiday,” David Copperfield, 
but in Bleak House the vision of evil once more emerges, 
becoming part of a vast picture of society abdicating its 
responsibilities, a society in which personal redemption 
and attention to one’s small orbit, first suggested in Chuz- 
zlewit, seem to emerge as the prescription for getting 
along in the world. An appreciation of this thematic devel- 
opment is one of the phases of Dickens’ art that can be 
derived from a close study of his use of rhythmic imagery. 
Microfilm $4.10; Xerox $13.80. 319 pages. 


























CRITICAL ATTITUDES TOWARD BROWNING 
SINCE HIS DEATH 


(L. C. Card No. Mic 58-3336) 


Jack W. Herring, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Paul C, Kitchen 


It is the plan of this work to examine the chief expres- 
sions of critical opinion on Robert Browning that have been 
published since his death (1889) and to prepare a survey of 
that material. This is an examination of the direction of 
focus of Browning comment, of the quality and content 
rather than quantity. | 

This work also attempts to show the chain of influence 
of two important related points of view, and how the ideas 
of these two critics have been absorbed into the general 
stream of Browning criticism and expanded by later com- 
mentators. These critical works are: (1) Walter Bagehot’s 
essay, “Wordsworth, Tennyson, and Browning; or Pure, 
Ornate, and Grotesque Art in English Poetry” (1864), and 
(2) George Santayana’s essay, “The Poetry of Barbarism” 
(1900). 

A still more recent point of view which has grown out 
of the tendency to attempt to explain a poet’s peculiarities 
from a psychoanalysis of his life and work and which aims 
at resolving some of the problems discovered in earlier 
criticism, is also examined and outlined. 

The whole period from 1889 to 1950 has been divided 
into three parts, as suggested by the content of the criti- 
cisms themselves. The first of these, 1889-1900, was a 
period of indiscriminate praise and violent condemnation, 





a period of heated partisanship--when discussion often 
enlarged to debate on poetry in general. The second | 
period, 1900-1925, was a time of clearing up and crystal- 
lization of judgment and a time of sorting of the wheat 
from the chaff of Browning’s poetry and a general agree- 
ment on the sorting among the critics. There was also, 
during this twenty-five years, a noticeable reduction in the 
over-all bulk of material published. And the third period, 
1925-1950, has seen the development of sound and seem- 
ingly stable estimates of Browning’s product, buttressed 
by an accumulation of impressive scholarly publication. 
The summary of each period is made up of an examination 
of the significant issues and decisions by the critics of 
each period. | 

One large portion of Browning criticism consists of 
articles and books which state or imply general critical 
evaluations of Browning’s work and make over-all analyses 
of his technique and subject matter. This portion of Brown- 
ing criticism has provided the core of the present survey. 

Certain problems in the interpretation of Browning’s 
works stand out as predominantly interesting to the critics 
of all the decades since 1889. One of these problems lies 
in a peculiarity and strangeness of style and construction 
which made clear understanding of his lines difficult. This 
quality was early labeled “obscurity” and, after it was 
recognized and acknowledged to exist, was further defined 
and described, More recent criticism has attempted to 
ascertain the causes of “obscurity” in Browning’s poetry. 
Another problem of perennial interest to Browning critics 
is the extent of the intrusion of his own personality into 
his supposedly dramatic poems. By the psychoanalysts of 
more recent criticism, this problem has been made one 
with the problem of “obscurity” and both characteristics 
are explained as being caused by an inhibition. 

Possibly the most significant trend of Browning criti- 
cism is its tendency to develop a kind of unity and to come 
to focus on certain problems and to identify those problems 
as being quite closely related if not all facets of the same 
peculiarity in his personality. His obscurity, his pseudo- 
drama, his barbarism (or grotesqueness) are the “charac- 
teristics” of Browning which his critics have isolated; and 
these qualities are being investigated as bound together-- 
products of a single intriguing personality. This is the 
most promising direction of Browning criticism at the 
middle of the twentieth century. 

Microfilm $3.35; Xerox $11.40. 258 pages. 


MELANGE OF LITERARY TYPE AND IDEA 
IN GOLDSMITH’S DESERTED VILLAGE 
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Leo Francis Storm, Ph.D. 
University of Washington, 1958 





This work examines Goldsmith’s Deserted Village from 
the point of view that it is an extraordinary complex of 
traditional eighteenth-century genres and devices of art. 
Basically, the poem is a fusion of four literary genres: 
the topographical, the georgic, the Theophrastan character, 
and Juvenalian satire. .The topographical and georgic 
genres are the basic formal, structural elements of the 
poem to which the character and Juvenalian satire are 
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subsidiary. Each genre had conventional topics and themes 
of discourse which provide the poem with issues parallel- 
ing contemporary social arguments, and each genre had a 
traditional rhetorical appropriateness to the argument of 
the whole poem which Goldsmith observed and exploited. 

Goldsmith made use of the topographical and georgic 
genres in such a way as to get the most from their tradi- 
tional content and to arouse emotions and intellectual re- 
sponses in the reader which he associated with the mate- 
rial of the traditional literary types. The Theophrastan 
character and the Juvenalian satire were expertly absorbed 
by the larger materials of the georgic genre, but they, too, 
aroused the associations the reader habitually brought to 
bear on them. The special use Goldsmith made of the 
personified abstraction to generalize his argument con- 
forms to conventional practices in the use of this device 
so far as it was intended to represent stable and immedi- 
ately recognizable values. 

The various formal elements of the poem--genre, per- 
sonification, imagery and argumentative content--in differ- 
ent ways restate the values of the conservative order which 
is the basic meaning of the poem. By dramatically juxta- 
posing traditional topographical content with georgic mate- 
rials, Goldsmith depicts the then-and-now, health-ruin of 
Auburn which is itself a symbol of the ideal social balance. 
The destruction of Auburn is the symbolic destruction of 
the values that have given life to Auburn. 

Goldsmith’s thoroughly Augustan handling of traditional 
materials seems one of the most convincing restatements 
of the theme of The Deserted Village. Genre represented 
stable and orderly values, which reflected a social outlook 
that itself was stable and conservative of old truths and 
traditional values. Goldsmith’s positive Augustanism in 
the presentation of the formal elements of The Deserted 
Village is an affirmation of traditional Augustan literary 
and social positives. This affirmation is a subtle but un- 
mistakable statement of the meaning of the poem. The 
appearance of The Deserted Village is the last important 
reaffirmation of those values we now associate with Au- 
gustan literature and society. 

Microfilm $2.70; Xerox $9.20. 205 pages. 





DRAMAS OF A HIGH CIVILIZATION. 
PRELIMINARY STUDIES IN HENRY JAMES’ FICTION. 
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Warren E. Tallman, Ph.D. 
University of Washington, 1958 


In “DRAMAS OF A HIGH CIVILIZATION, Preliminary 
Studies in Henry James’ Fiction,” two arguments are ad- 
vanced, one concerning James’ fiction, the other the critic. 

It is argued that James’ main achievement was to create 
a “high civilization” presided over by his “princess.” The 
thesis is an attempt to tract the evolution of his princess 
from early partial portraits, in which her significance is 
obscure, or at least highly conjectural, to the final full 
portraits in The Ambassadors, The Wings of the Dove, and 
The Golden Bowl. Further it is argued that the problems 
of representing his princess in light of her fullest possible 
significance were solved for James by creation of the high 
civilization in which she emerges for what she is, the 








central person in his functional world, the main fact met. 
In these preliminary studies it is the gradual evolution of 
the princess type that is explored rather than questions of 
what she significies. 

Less extensively, it is argued that the principal problem 
facing the critic is to represent his consciousness of a 
given literary work, and that conventional expository 
method is no longer adequate for this need, if it ever was. 
Underlying this argument is the contention that in a work 
of literary criticism the mind of the critic is, or should 
be, the principal object of interest, but that criticism has 
not yet evolved methods for adequately revealing the 
critic’s consciousness of the literary work. 

Microfilm $2.75; Xerox $9.60. 211 pages. 


A CRITICAL EDITION OF THE COLLECTED POEMS 
OF JOHN NORRIS OF BEMERTON 
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George Russell Wasserman, Ph.D. 
University of Michigan, 1958 


The purpose of this dissertation is to establish the text 
of the collected poems of John Norris (1657-1700). There 
is as yet no definitive edition of the poetry of this minor 
poetic talent. Grosart’s edition of the poems in Norris’ 
Miscellanies--the only significant modern edition of Nor- 
ris--falls short of this end both in completeness and in 
textual and critical thoroughness. The present edition 
attempts to bring together all the writing in verse attri- 
buted to Norris--the long political burlesque, A Murnival 
of Knaves, the two Platonic hymns written for his is Theory 
of an Ideal and Intelligible World, and three uncollected 
Latin poems. The text of the Miscellanies’ poems has 
been established by collating the short collection of Poems 
and Discourses (1684) and the five editions of the Miscel- 
lanies published during Norris’ life: 1687, 1692, 1699, 
1706, 1710. The copy-text chosen is the earliest printing 
of the poems, emmended by substantive variants from the 
fourth edition, which Norris commended to posterity, “not 
owning the former, any further than they agree with this.” 
Collation of all the editions, however, indicates the author’s 
indifference to accidental variants introduced into the text 
by earlier printers. The present text, therefore, manages 
to restore a number of readings to the text of the fourth 
edition of the Miscellanies which have been obscured by 
unauthoritative variants, and provides an exhaustive record 
of all the variants discovered in collation. 

The first chapter of the Introduction to the text surveys 
the life and works of Norris as a means of establishing a 
characteristic trait of his thought: the fluctuation between 
the poles of an orthodox monism and Cartesian dualism. 
Norris believed in both the existence of an Ideal World, 
identifiable with God, and accessible to man, and a concep- 
tion of two worlds of thought and extension. Chapter Il 
traces the evidence of this ambivalence in the theme of 
Divine Love which is pervasive in his poems. There, 
Norris celebrated a God who is both the self-contained 
Principle of Unity and the beneficent Principle of Plenitude, 
and expressed the incompatible practical ideals of attaining 
to the former by escaping from the attractions of the 
created world, and of participating with the latter by 
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discovering the evidence of God’s handiwork in that world. 
But although Norris possessed that quality of the “meta- 
physical” mind which refused to be finally committed to 
either a purely spiritual or a purely empirical or mathe- 
matical perception of the truth, his experience in the worlds 
of spirit and body were not simultaneously available to him. 
His faith in the independent value of the imagination was 
not strong enough to meet the challenge of Cartesian cri- 
teria of truth. 

Chapter III illustrates the evidence in Norris’ poems 
of his adherence to the prevailing critical orthodoxy of his 
time--an emphasis upon simplicity and clarity, good sense 
and judgement. While Platonism did not, then, serve to 
succor the dwindling forces of imaginative poetry, it was 
able to justify the enthusiasm and idealism which an indi- 
vidual could not publicly acknowledge, but might still “pri- 
vately” feel. It enabled Norris to sanctify poetry as music, 
without involving him in inconsistencies with that opinion 
which identified the only value of poetry with its prose 
content. In actual practice, he attempted to raise the status 
of poetry by applying to it an external ideal of beauty which 
distinguished its linguistic materials, and by supporting the 
truth of poetry with fact by expressing in figurative lan- 
guage the analogy between poetic and scientific truth. That 
he succeeded only in making poetry acceptable to the com- 
mon-sense minds of his contemporaries is indicated by 
the neglect of his poems since the beginning of the eight- 
eenth century. Reading his poems, one is only too aware 
that he was more often the philosopher than the poet. But 
as a poet, he was more conscious of the philosophical 
limitations of poetry, and was without the skill to deal with 
them. It remained for the greater poets of the Augustan 
age to express poetic insight in a philosophically accept- 
able mode. Microfilm $4.95; Xerox $16.80. 386 pages. 


THE IMAGE OF SOCIETY IN THE NOVELS 
OF WILLIAM DEAN HOWELLS 
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Howard Hamilton White, Ph.D. 
University of Minnesota, 1958 


Supervisor: Theodore Hornberger 


In examing the nature of society in the novels of How- 
ells this study gives due weight to the fact that literature 
is, among other things, a social institution. As is true of 
any institution, differences, often unacknowledged, exist 
between the beliefs developed and honored in the institution 
and beliefs outside it. Furthermore the generally credit- 
able nature of institutions offers means of expression to 
forces of symbolization and myth- making that stem from 
subliminal levels of consciousness. This study considers 
evidence of this kind to be important in understanding the 
past. 

A detailed examination of some of the salient aspects 
of society in the novels (for example, regional differences, 
statuses of occupations, class structure, social mobility) 
shows discrepancies between the actual data of the novels 
and assumptions about the society by Howells and by liter- 
ary historians. It also shows several disguised forces of 





the sentimental tradition in fiction. Certain other discrep- 
ancies show that some of Howells’s theories about realism 
function, when they do function, only at the expense of 
story-telling. Situations of family, of social and of sexual 
identity are sensitive indicators of tensions in the structure 
of the novels. 

The center of these tensions involves Howells’s desire 
to believe that a man good in himself should have some 
social status. But the desire seems to be hardly even 
recognized; and forces of idealism and of realism confuse 
the problem. Two major confusions are: the obliteration 
of the masculine Hero and the substitution for it of a fem- 
inine stereotype; the apparent depiction of the hierarchical 
class structure of society as corresponding to some vague 
moral hierarchy and the idea that the ideally autonomous 
person would not derive self-identity from any such soci- 
ety. These confusions in the novels are never resolved. 

Microfilm $3.15; Xerox $10.80. 243 pages. 
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University of Washington, 1958 


The ‘Dzam-gling-rgyas-bshad (fully entitled ‘DZAM 
GLING CHEN PO’I RGYAS BSHAD SNOD BCUD KUN 
GSAL ME LONG ZHES BYA BA) is the well-known geo- 
graphical work written in 1820 A.D. by Bla-ma Btsan-po, 
who is also known as Smin-grol No-mon-han. This work 
deals with the geography of the world, but its most valuable 
section is the one devoted to the geographical description 
of Tibet. Although there are Tibetan works which serve 
as guide books for limited areas, this text is probably the 
only original Tibetan work which gives a survey of the 
geographical features of Tibet in toto. Consequently, it 
serves as a primary source for the orthography of Tibetan 
place-names, as well as offering a rather extensive amount 
of information concerning the persons and events connected 
with a given locale. 

This thesis deals only with that portion of the original 
manuscript devoted to the geographical description of 
Tibet, and is divided into the following sections—introduc- 
tion (35 pages), transcription of text (53 pages), translation 
of text (65 pages), notes (166 pages), comparative place- 
name tables in Tibetan, English, and Chinese (34 pages), 
glossary (4 pages), plus the bibliography and 9 sheet maps. 

The indroductory remarks are devoted to such things 
as a discussion on the author, the manuscript and its dat- 
ing, and the method of transcription. The entire Tibetan 
section, comprising folios 58-a to 81-a of the original 
dbu-med manuscript belonging to the University of Wash- 





ington, has been transcribed and then collated with an 


dbu-can copy belonging to Professor Giuseppe Tucci of 


Rome, Italy. 


The limited value of the English translation of the 
Tibetan section by Sarat Chandra Das (published in 1887) 
and the Russian translation by V. Vasil’ev (published in 
1895) is discussed and examples are given of some of the 
errors and omissions made by them. The introduction 
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closes with a brief discussion on some of the more impor- 
tant Tibetan, Chinese, and Western sources used in com- 
piling the extensive notes which accompany the translation 
of the text. 

An attempt has been made in the notes to identify all 
proper names of persons, places, and things. In the case 
of persons, a short biographical account is given whenever 
available; and for places and things, a short historical 
account, as well as the geographical location, is given 
whenever available. Although the majority of the names of 
places, persons, and things have been identified in this 
way, many names still remain unidentified. 

The place name tables list the names of monasteries, 
rdzongs, regions, mountains, rivers, etc., in Tibetan alpha- 
betical order, followed by the general area of location, the 
English name found on maps or in travelogues, and finally 
the Chinese name, whenever available. The 9 sheet maps 
at the end of the thesis cover the expanse of Tibet from 
Leh (Sles-mkhar in La-dwags) to Sining (Zi-ling in A-mdo), 
with the physical features being marked with the orthog- 
raphy according to the transcribed Tibetan text. 

The materials presented in this thesis are the result 
of researches carried out under the personal supervision 
of Professor Giuseppe Tucci in Rome. 

Microfilm $4.80; Xerox $16.00. 375 pages. 
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The purpose of this dissertation is to furnish an edition 
of Book I of The Scale of Perfection written by Walter 
Hilton before 1395 or 1396. Book I guides an anchoress 
toward the contemplative life, and, though unimportant as 
literature, is one of the most significant fourteenth century 
English writings on mysticism; and its vocabulary is of 
interest to linguistic scholars. This edition of Book I con- 
sists of a semi-diplomatic reproduction of a selected man- 
uscript and its apparatus: Introduction, Notes, and Glos- 
sary. 

British Museum MS Harley 6579 was selected for semi- 
diplomatic reproduction, because it contains the “Christo- 
centric” expansions which cannot be rejected and the Holy 
Name passage which is definitely Hilton’s. This MS also 
contains features of the dialect presumed to be Hilton’s: 
it is neither conflated nor derivative, and is free from bad 
readings. MS Harley 6579 was subjected to a collation 
limited to the clarification of meaning with British Museum 
MS Harley 1035 and Columbia University Library MS 
-Plimpton 257. 

Besides discussing the selection of a basic manuscript, 
the Introduction describes the history of Book I, examines 
Hilton’s mysticism and his literary style, analyzes the 
dialect used in MS Harley 6579, and supplies an editorial 
policy. The large Number of MSS of Book I shows that the 
Scale enjoyed great popularity in the fifteenth century, and 
the number and range of printed editions show that this 











book subsequently enjoyed a quiet popularity among schol- 
ars and the devout. 

Though he wrote before mysticism had been formally 
analyzed and its terminology standardized, Hilton was a 
learned man, trained in the Schools; and his teaching in 
Book I parallels orthodox Catholic teaching on the mysti- 
cal life. Book I leaves the anchoress on the threshold of 
the unitive way. Hilton, unlike his contemporaries, Rich- 
ard Rolle and the author of The Cloud of Unknowing, warns 
against sensible experience as a part of contemplation and 
urges the use of reason. His literary style manifests good 
organization and homely similes but allegorizes exces- 
Sively passages from Scripture. 

Analysis, which is both phonological and morphological, 
of the dialect in MS Harley 6579 shows a cut between the 
dialect of author and scribe. The results of this internal 
analysis agree with external evidence that Hilton was a 
canon of Thurgarton in Nottinghamshire and thus used 
North East Midland or Northern ME and that the MS was 
the property of a London monastery where the scribe who 
may have copied it used South East Midland ME. The MS 
also contains some apparent relics of Western ME. Mor- 
phological examination of the MS shows that the inflections 
parallel those of Chaucer. The MS may be placed in the 








. mid-fifteenth century. 


The editorial policy is to reproduce the manuscript 
with interpolations and without emendations. However, 
punctuation and capitalization have been modernized for 
the convenience of the reader. 

The Notes are confined to the elucidation of the text. 
They identify Biblical quatations and other references. 

The Glossary, which is complete, also helps to eluci- 
date the text. Mystical terms receive special emphasis, 
and the Glossary shows that Hilton assigns to some of 
them different meanings than are assigned today. In gen- 
eral, the Glossary follows the methods used by the Middle 
English Dictionary. 











It may be concluded that the Scale is one of the most 
important Middle English mystical works. Book lisa 
temperate, orthodox guide to the mystical life. An edition 
of MS Harley 6579, written in South East Midland ME of 
the mid-fifteenth century and containing relics of North 
East Midland, Northern, and Western ME, best supplies 
scholars with a useful edition of this work. 

Microfilm $4.50; Xerox $15.20. 351 pages. 
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My interest in the use of Greek legal terminology in. 
the New Testament arose because it gives a more precise 
meaning to many New Testament passages. Much more 
information in this field has been available since the 
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discovery of the papyri late in the last century. There 
appears to be no work devoted exclusively to all the words 
that are used in the New Testament in a legal sense or with 
a legal connotation, although a number of authors have 
dealt with them. 

In the dissertation I attempted to list the words which 
have a legal or technical meaning, or connotation, in the 
New Testament. I used the following method to list these 
words: 

With three lexica - Arndt and Gingrich, A Greek English 
Lexicon of the New Testament; Liddel and Scott, A Greek- 
English Lexicon; Moulton and Milligan, The Vocabulary of 
the Greek New Testament - I checked all the words used 
in the New Testament and listed those with legal meanings, 
or connotations, then divided the list into three categories. 

The first category includes words that are used with a 
legal meaning or connotation. Under each word, or group 
of words with the same root meaning, an illustration is 
quoted from one of the lexica. There follows a list of ref- 
erences to occurrences of the word or group of words in 
the New Testament if the total number is less than ten; if 
more than ten, the note is added “v. concordances.” Last, 
the authors who use the words are listed. Caution is nec- 
essary here; complete references - if fewer than ten - 
are given, but not every use of the words will necessarily 
be a legal one. Precise definition depends upon precise 
interpretation; it is impossible within the limits of the 
dissertation to make an exhaustive inquiry in every case. 
Uncertainty is greatest in the most frequently used words, 
such as vitrios, which may mean either a minor or a 
child. 

The second category includes words which are used 
essentially the same way in both legal and non-legal docu- 
ments. Such words are arrest, cherish, executioner, and 
nation, to which a legal definition adds little or nothing. 

~The third category includes words which may be legal 
but are not so used in the New Testament. Such a word is 
KOT w, coin. 

The fourth part includes some general conclusions 
about which authors use most of these words, how often 
the words appear, and so on. One interesting result of 
this study is that it verifies again the conclusion that was 
reached by Greek scholars after the discovery of the 
papyri, that legal words were very much a part of the 
Koine Greek, the everyday language of the people in and 
after the time of Christ. 

Microfilm $2.05; Xerox $7.20. 154 pages. 
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LINGUISTICS 


BEITRAGE ZUR GESCHICHTE DES 
WORTES GROTESK 





(L. C. Card No. Mic 58-3399) 
Robert Ralph Anderson, Ph.D. 
The Ohio State University, 1958 


Dr. Wolfgang Kayser, in a lecture, “The Grotesque in 
Literature and Painting,” given at The Ohio State University, 





and in a subsequent book, Das Grotesk, dealt not only with 
the grotesque as a literary genre but also briefly with the 
history and later semantic development of the word gro- 
tesque. Certain discrepancies in procedural technique 

and their resultant erroneous conclusions clearly indicated 
the need for a sound philological investigation of this prob- 
lem, based on historical principles. 

Kayser assumes that the word grotesque had, from its 
origin, the connotation of “frightening,” which we today 
readily associate with the term, and that occurrences in 
which the meaning “gracious” or “charming” is predomi- 
nant indicate a secondary semantic development. Inreality 
the exact opposite is true. 

In early Italian, French, and German art criticisms we 
find that whenever grotesque is used in discussions of the 
decorative arts, the element of the “gracious” is empha- 
sized again and again, while the concept of the “frightening” 
and “terrible” seems not to have been clearly expressed 
until the nineteenth century. 

Kayser’s interpretation of the sixteenth century mostri 
(Lat. monstrum) from the viewpoint of modern European 
usage is obviously the cause of his fallacious conclusion. 
The birds, small animals, and flowers, which Benvenuto 
Cellini describes as possible elements of the “grottesche, ” 
can hardly be described as monsters if we give the modern 
definition of the word. 

Nor did Horace apply the connotation of monstrous, as 
we know it, in his description of composite human and 
beast. This passage, quoted by such later writers as 
Rivius and Montaigne, in their discussions of grotesques, 
undoubtedly lies behind the comic element which developed 
simultaneously with the “gracious” and “charming.” Both 
latter elements are associated with the word grotesque, as 
used in the decorative arts, far into the eighteenth century, 
while the comical aspects are largely concentrated in the 
caricature and comic figures of the drama, 

Microfilm $2.05; Xerox $7.20. 154 pages. 
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‘PROCESS: AN INTERPRETATION FOR 
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William Theodore Beauchamp, Ph.D. 
Columbia University, 1958 


The divergencies in aims, content, and methods in 
modern courses in composition and communication, espe- 
cially between composition, on the one hand, and communi- 
cation, on the other, are compelling an increasing interest 
in approaches that may aid in developing a unifying disci- 
pline. The Philosophy of Rhetoric, by George Campbell, 
which was Peirce’s Textbook at Harvard, demonstrates a 
possible rapprochement, for Campbell united in a single 
discipline the best of classical rhetoric,--the rhetoric of 
Aristotle, Cicero, Quintilian, and others in the Grand tra- 
dition, in contradistinction to the Sophists--with the best 
philosophical thought of the eighteenth century, and this 
included much that would be considered logic and seman- 
tics today. 

Peirce’s logical approach to semantics is especially 
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significant because of its contrast with the psychological 
approach of C. K. Ogden and I. A. Richards in The Meaning 
of Meaning, one of three or four books most frequently 
cited by teachers of college composition and communica- 
tion. Peirce eschewed psychology, maintaining persist- 
ently that no psychical fact can be directly observed, but 
must be inferred from external evidence. Accordingly, 

he based his life-long study of signs and symbols on the 
exclusively logical analysis of thought, conducted with the 
aid of a new intellectual tool, the logic of Relatives. 

Unfortunately, the difficulty of expressing in ordinary 
language the results arrived at by the manipulation of 
logical symbols led to a style that is highly abstract and 
sometimes utterly baffling. The present study attempts 
to make his conception of symbols intelligible by (1) ex- 
plaining the philosophical conceptions which underlie it, 
(2) selecting the most lucid of his many statements of the 
same problem, and (3) piecing together, when no single 
statement was clear, various enlightening phrases scat- 
tered throughout his Collected Papers. 

To establish his philosophical conception, Peirce fol- 
lowed his analysis of thought with a powerful attack on the 
Cartesian tradition, which denied objective reality to qual- 
ities, and conceived of mind as something unique in nature. 
Denying the reality of qualities created a gap between the 
pictorial, qualitative world our senses reveal, and the 
world we conceive, between water and H,O, between per- 
cepts and concepts. Conceiving of mind as unique, created 
a gap between a sign, in the sense of mind, and its object. 

In opposition to Cartesianism, Peirce maintained that 
qualities are in the external world, and give rise in us to 
qualities of feeling; while mind, as something that has 
developed within nature, necessarily partakes of nature’s 
qualities, relations, and operations. Corresponding to 
signs in nature are thoughts, which are signs, in the mind, 
and the possible relations between things in nature govern 
the possible relations between signs and their objects. 
The logic of Relatives convinced him that only three kinds 
of relations exist: non-relative, dyadic, and (roughly) 
triadic. Accordingly, there are three fundamental types of 
Signs: icons, indices, and symbols. 

An icon, in the outer world, is anything that resembles 
an object; e.g., a portrait. An index is directly connected 
with its object, as a weathervane is connected with the 
wind, And a symbol is any sign--a word, for instance-- 
that represents an object by virtue of a convention. 

Each of these has its corresponding form in the mind. 
The inner icon is an idea of an object, a qualitative image, 
like a composite photograph, which develops out of per- 
cepts, and lies dormant until called up. Attention is an 
index; it connects the icon with a percept. The symbol, in 
its rudimentary state, is the act of judgment that unites 
the icon with the object of an index. Peirce equates it with 
concept. 

All signs have both a material and a representative 
quality. As representations, they are related to their ob- 
jects by inference; as material qualities, they are related 
by a physiological force behind consciousness. 

Peirce’s construction eliminates the gap between per- 
cepts and concepts, between signs and their objects, and, 
as what is probably his most frequently quoted passage 
indicates, between thought and symbol: 











..-the woof and warp of all thought and of all research 
is symbols, and the life of thought and science is the 





life inherent in symbols; so that it is wrong to say that 
a good language is important to good thought, merely; 
for it is of the essence of it (2.220). 

Microfilm $3.35; Xerox $11.40. 258 pages. 


THE DERIVATION OF ENGLISH ADJECTIVES 
ENDING -ful 


(L. C. Card No. Mic 58-3310) 


Augustus F. Brown, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Z.S. Harris 


This study deals with a sample of 97 familiar -ful 
forms out of a possible list of 175 forms. mug 

Previous treatments seem to have been developed along 
the following lines of reasoning: There is a very high pro- 
portion of instances (94 out of 97) in which free words can 
be described as bases for -ful forms. If free word forms 
are taken as the base type, the only course open is to state 
that both nouns and verbs constitute the bases, because of 
forms like forgetful, resentful, Such a solution seems 
reasonable since about half of the base forms occur in both 
the noun and verb classes. 

The present description initially assumes alternants of 
words as the immediate phonemic base for -ful forms. 
This has one advantage in permitting the derivation to 
occur from only one syntactic class, since forms previ- 
ously classed as verb-based, e.g., forgetful, resentful, are 
now describable as the noun-bases forgetting, resentment 
with the alternants forget-, resent- occurring before -ful. 
It also accounts for the selection of noun-bases where 
verb-bases are alternatively available, e.g., useful, thought- 
ful, successful. Furthermore, it permits a completely 
regular statement that -ful is always added to alternants 
of nominal forms, even though most of the alternants are 
phonemically identical with the base form. Another ad- 
vantage of this alternant-analysis is that -ful derivation 
is brought into line with the rest of noun to adjective deri- 
vation, especially the learned vocabulary, in which the 
alternant-analysis seems unavoidable; e.g., piety, pious; 
society, social; chemistry, chemical. 

The base alternants yield a regular stress pattern: 
diagrammatically, ((.) 0) ¢\o) -ful, large parentheses in- 
dicating ‘either or’ or ‘neither,’ but not both and small 
parentheses indicating plus or minus: e.g., hopeful, color- 
ful, and respectful or disrespectful. Base forms which do 
not fit this pattern have alternants which do; e.g., resent- 
ment, mastery, gratitude. 

These procedures select out as bases abstract, plural, 
and participial nouns, which are syntactically similar in 
that they all have article-less occurrences and occur fol- 
lowing some, /sém/. 

Derivation from nouns makes possible the development 
of sentence derivational procedures, which, together with 
distributional data, provide a means of accounting for both 
homonymous and idomatic occurrences of -ful forms. 

Homonymous or variably interpretable sentences of the 
type NP vp2£n-ful, e.g., The conclusions are doubtful., 
are viewed as the result of a derivational rule applied to 
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two different sentence sources, both of the type NP! VP N“, 
in which N? is a base for a -ful form, and in which the VP’s 
are members of two different classes. By means of elicit- 
ing procedures, two subclasses of transitive verb-phrases 
are set up; VP4, e.g., display, and VP“, e.g., inspire; and 
then used in another eliciting procedure, by means of which 
bases for -ful forms are in turn divided into two sub- 
classes, Nf¢ and Nfi With these VP subclasses and -ful 
base subclasses, it is possible to state a derivational rul a 








such that sentences with -ful bases in position NPVP i 
can be rewritten as NP VPE N -ful; and that sentences of 
the type NP VPREN -ful. are derivable from sentences of 
the types NP VP¢ Nid, and NP VPi Nfi,, 

Idiomatic versus regular occurrences of -ful forms are 
accounted for by assigning the--ful forms as ‘morphemic 
A’s to different classes by reference to phrase level and 
sentence-eliciting restrictions on their occurrences. 

Microfilm $2.00; Xerox $3.00. 55 pages. 


THE LANGUAGE OF THE EIGHTH-CENTURY 
DOCUMENTS OF CENTRAL ITALY 


(L. C. Card No. Mic 58-3224) 


Marie Elizabeth Goff, Ph.D. 
Columbia University, 1958 


The language of eighth-century Romania holds a partic- 
ular interest for Romance Philology by virtue of the fact 
that the eighth is the last century preceding the appearance 
of a dialect which can definitely be recognized as Romance. 
Previous investigators have made a study of the language 
of the eighth-century documents of France and northern 
Italy. The purpose of the present dissertation is to per- 
form the same service for central Italy. 

The analysis of the documents covers four aspects of 
the language: phonology, morphology, syntax and vocabu- 
lary. The main features of each are as follows: 


Phonolo 

Both accented and unaccented vowels remain compara- 
tively stable. Occasional representation of € as i, i, of i as 
e, of Oo as u, and of tas o are the most common instances 
of variation from the classical Latin standard for the 
accented vowels. Changes in the unaccented vowels occur 
mainly in the final syllable, where they represent morpho- 
logical, rather then phonological, phenomena. Such is the 
case with the final vowels 6, 6, ¥, 6 and t. 

The great majority of the classical Latin consonants 
are retained. The exceptions are four in number--the 
substitution of v for b in the intervocalic position, the loss 
of t in the terminations of verbs, the disappearance of final 
m and s in the declensional system. The three latter, as 
they occur predominantly in one morphological category, 
must be regarded as morphological phenomena, 


Morphology 


The classical Latin case-system has ceased to operate. 
While the various terminations still appear, they are used 
indiscriminately in every function. The terminations which 
in classical Latin expressed the ablative are those which 


In the pronoun, the classical morphology is preserved 
for hic and is and for the personal and reflexive pronouns. 
The possessive pronouns, as well as the demonstratives 
ipse, ille and iste, follow the same pattern as the noun- 





adjective declension, that is, they show a single form in- 
stead of the many cases of classical Latin. 

In the morphology of the verb the classical Latin oppo- 
sitions of aspects, tense, mood, voice, person, number and 
conjugation were considered. These are all well retained 
except for the opposition of tense, where the following 
points were noted: loss of the future (indicative and infin- 
itive) and of the imperfect (indicative and subjunctive); 
interchangeability of the pluperfect subjunctive and the 
perfect infinitive; a present connotation in the classical 
Latin perfect passive form. 


Syntax 





The functions of the classical Latin case-endings have 
been taken over by word order and prepositions, as follows: 

1. The subject is distinguished from other parts of the 
sentence by its position at the beginning. 

2. The indirect object is distinguished from the direct 
by the use of prepositions for the noun (in and ad) and the 
retention of the classical dative termination for the pro- 
noun, 

3. The genitive relationship is occasionally expressed 
by the preposition de, but more frequently by the placing of 
the word which in Latin would have borne a genitive termi- 
nation in the position following the word thus qualified. 

4. The many relationships which made use of the abla- 
tive case in classical Latin are variously expressed in the 
documents. 

As the morphology of the verb is retained almost intact, 
syntactical substitutions for verbal expressions are rare. 
The only noteworthy innovation here is the replacement, 
about 42% of the time, of the classical accusative and in- 
finitive construction by a clause introduced by ut or quod. 


Vocabulary 








occur most frequently in all of the functions in the documents. 


An analysis of the vocabulary of the documents reveals 
the use of various loan words of Germanic origin, some 
semantic change (mainly in the direction of Romance), a 
tendency to emphasis and repetition, and the formation 
from classical elements of non-classical compounds and 
derivatives. Microfilm $3.10; Xerox $10.60. 240 pages. 


THE WORD IN ANCIENT GREEK: 
A PHONOLOGICAL STUDY 
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Brother David Hilary Kelly, F.S.C., Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Henry M. Hoenigswald 


It is an easy task to define the word in Ancient Greek 
using morphological criteria. In the first part of this 
dissertation we attempt to discover whether the Greek 
word exists also as a phonological unit. At times it seems 
that word boundary could not have been too clearly marked 
in Ancient Greek. Most Greek inscriptions show no word 
division. In prosody a word ending in a short voewl is 
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scanned long when the next word begins with two conso- 
nants. Nevertheless there is much evidence that there did 
exist a phonological word marker. The basic method used 
in establishing the existence of this plus juncture was the 
comparison of two segments of speech identical except 
that one of them contained word division, while the other 
did not. When two such sequences are treated differently 
within the history of Greek, we conclude that there had to 
be some phonological differentiating factor present. It is 
impossible to account for the loss of final stops, for exam- 
ple, without granting that the type of trarsition in word- 
interior differed from that at word boundary. This conclu- 
sion is supported by the existence of word dividers in 
Linear B, the Cypriot syllabary, and even in some classi- 
cal Greek inscriptions. 

The studies of O’Neill and Porter show that in the Greek 
hexameter the word was a basic unit. The restrictions on 
the occurrence of caesurae, i.e. word boundary, listed and 
discussed by Porter were reinterpreted as restrictions on 
the type of juncture permitted at certain places in the line. 
The investigation of Porson’s law brought forward the fact 
that the tragedians do not favor a caesura after the ninth 
syllable in iambic trimeter. Such a division tended to 
obscure the basic iambic structure of the line. The state- 
ment of Porson’s law is that on those occasions when this 
undesirable caesura is found the preceding syllable is 
short. The retarding effect of a long syllable followed by 
a plus or terminal juncture was intolerable. Seeming ex- 
ceptions to this rule occur when the ninth syllable is a 
proclitic and the tenth an enclitic. In actuality, however, 
clitics and the words they depend upon form phonemically 
one word equivalent to a compound since the two members 
are separated by a plus juncture and possess together but 
one accent. : 

Hiatus, crasis, and elision are shown to be almost in 
complementary distribution. Crasis takes place when 
there is no juncture between the two vowels; elision when 
there is a plus juncture and hiatus a terminal juncture, 
Usually the result of crasis is the same as that of contrac- 
tion in word-interior. The exceptions, especially in Attic 
when the second member is alpha, are attributed to anal- 
ogy. Kurylowicz’s explanation of the origin of elision is 
followed. In the light of his theory the metrical lengthen- 
ings of the Homeric poems are best considered as survi- 
vors of the ancient process, elision of the first vowel and 
lengthening of the second. 

The second part of this dissertation deals with the 
phonology of the beginning and the end of words. The pos- 
sible phoneme constructions are listed and described. 
Then the individual phonemes and clusters are studied 
historically with the view of discovering which are inher- 
ited from Indo-European and which are developed within 
Greek itself. Microfilm $2.00; Xerox $6.00. 125 pages. 


AN INTRODUCTION TO EPERA SPEECH: 
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The thesis contains a descriptive analysis of an Epera 
dialect spoken by some 4,000 Indians on the Sambu River 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 





in southwestern Panama, The study is divided into seven 
sections. 

0. Introduction discusses the place of the Sambi dialect 
within the Epera speech community, which includes most of 
the Choco Indians of southern Panama and northwestern 
Colombia. The data for the analysis were gathered by the 
author on the Sambt River in 1956, the principal informant 
being Diego Perrugata, a man of middle age. 

1. Phonology contains a description of the phonemes 
and their allophones, and a statement of the distribution of 
Single phonemes and phoneme clusters within the word 
unit. 

2. Morphophonology discusses the morphophonemic | 
changes under phonologically determined changes which 
are universal, and morphologically determined changes 
which are limited to word classes and to individual mor- 
phemes. 

3. Morphology describes both the preinflected struc- 
ture of Sambu words which are divided into three classes 
on the basis of inflectional affixation, and their inflection. 
Verbs are defined as stems taking inflectional suffixes in 
decades one to seven; substantives as stems taking inflec- 
tional suffixes in decade zero. Substantives are subdivided 
into nouns, personal substitutes which occur in paradig- 
matic sets, nonpersonal substitutes which exhibit several 
unique derivational suffixes, and attributives which are 
separated from other substantives on the basis of syntactic 
order. Particles are defined as a class of words which 
occur uninflected. They exhibit both free and clitic forms. 

4. Syntactophonology discusses phrase stress, intona- 
tional contours and emphasis. 

9. Syntax describes the syntactic structure of both 
sentence forming constructions and of nonsentence forming 
phrase constructions. 

6. Sambt text contains a Sambu folktale which is trans- 
lated, and analyzed according to the morphemic structure 
of its word components. 

7. Appendix contains a series of verb paradigms, fif- 
teen additional Sambu texts with English translations, and 
a Sambi- English lexicon. 

Microfilm $3.80; Xerox $12.80. 295 pages. 


THE IRAYA (MANGYAN) LANGUAGE OF MINDORO, 
PHILIPPINES: PHONOLOGY AND MORPHOLOGY 
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Colin Ellidge Tweddell, Ph.D. 
University of Washington, 1958 


The Iraya language is one of about eight distinct but 
closely related Mangyan dialects belonging to the Philip- 
pine branch of the Malayo-Polynesian stock. Iraya is 
spoken by over 6,000 persons living in the mountainous 
area of northwest Mindoro, Philippines. 

‘This dissertation describes the phonology and morphol- 
ogy of the language. Text material is analysed in the light 
of the morphology, and is provided with syntactic comments 
and translations. 

The phonemes consist of sixteen consonants and four 
vowels, as follows: /abdeghiklmnnprstuwy 
?/. The only symbols needing special mention are: 
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low central unrounded n represents ng 


vowel 


high back unrounded ? represents glottal stop 


vowel 


i high front unrounded t,d are fronted dentals 


vowel 


mid to high back 
rounded vowel 


The predominant syllable structures are CV and CVC, 
which may occur in any combination in a word. All vowels 
occur syllable medial and final. All consonants occur syl- 
lable initial and final, except /h/ which occurs only ini- 
tially. Only two-consonant clusters occur within words. 
Stress is phonemic. 

The free forms of Iraya are stems and words (modified 
or unmodified stems), and the bound forms are affixes. 
Stems are predominantly disyllabic. Phonological changes 
usually involve the loss of phonemes in the stem, with or 
without concurrent substitution of or assimilation of con- 
sonants. 

Form classes of words are set up on syntactic criteria, 
after a brief discussion of the main types of sentences. 
Nouns and verbs exhibit simple and compound forms, the 
latter being formed mainly by reduplication. There are 
pronominal, deictic, interrogative and numerative substi- 
tutes. The particles mark grammatical order or relations, 
or add semantic content to their contexts. 

Most of the affixes are of the portmanteau type, contain- 
ing several features of relationship and/or connotation. 
The nominal affixes change the semantic connotation of the 
stem or word affixed. The verbal affixes indicate simul- 
taneously some of the various connotations of aspect, voice, 
mode and number. They also indicate the speaker’s em- 
phasis on the actor, the goal or manner of the action, or 
some other specific part of the linguistic context. Ina 
given word there may be up to three orders of prefixes, 
two of infixes, and two of suffixes. The infixes may be 
within the initial syllable of the stem or prefix. The outer 
layer prefix or infix indicates the active or passive voice 
of the verb, and fixes its relationship to the context. The 
consecutive layering of affixes on a stem may result in 
changing more than once the form class of the word. Again 
it is the outermost, that is, the last affix which determines 
the word class membership. 

The syntactic system bears some similarities to Eng- 
lish, with sentence types consisting of an answer word or 
an exclamative, a substantive phrase or a verbal predica- 
tion, and subject-verb-object sentences of simple and very 
complex types. Verbs, relational particles, and wordorder 
are all employed as indicators of syntactic relationships. 

Microfilm $2.25; Xerox $8.00. 171 pages. 


k,g are backed velars 


THE LOSS OF POST-VOCALIC R IN THE 
EASTERN UNITED STATES 


(L. C. Card No. Mic 58-3743) 


William Robert Van Riper, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to show the present dis- 
semination of a specific type of pronunciation in the 





present-day American English of the eastern United States. 
This type of pronunciation is that in which constriction or 
retroflexion, “r”, is lost following a syllabic and immedi- 
ately preceding a consonant or a pause. This is called the 
“r-less” type of pronunciation. This study deals with the 
present dissemination of the “r-less” type of pronunciation 
and, where possible, traces the history of this type of pro- 
nunciation in the areas in which it occurs. 

The linguistic material on which this study is based is 
taken from the field records of the Linguistic Atlas of the 
United States and Canada, This material gives a sarather | 
clear ] picture of the speer speech of the eastern United States, 
and allows the present geographical, social and age dissem- 
ination of the “r-less” type of pronunciation to be shown. 
This dissemination, in some instances, provides an indica- 
tion of whether the “r-less” type of pronunciation is be- 
coming more widely or less widely used. The recent his- 
tory of this type of pronunciation can sometimes be recon- 
structed by inference by relating its present geographical, 
social and age dissemination, in the specific areas in which 
it occurs, to factors such as the social and economic his- 
tory of these areas. The early history of this type of pro- 
nunciation is reconstructed on the basis of unconventional 
spellings found in early written records. The present 
dissemination of the *r-less” type of pronunciation in the 
folk speech of England has been treated because it may 
shed some light on the present dissemination and early 
history of this type of speech in America. 

The “r-less” type of pronunciation is decisively pre- 
dominant in four geographically separate areas. These 
are: (1) eastern New England from the Atlantic coast 
westward to the Connecticut River in Connecticut, the 
Berkshire Hills in Massachusetts and the Green Mountains 
in Vermont, (2) Metropolitan New York, (3) the Virginia 
Piedmont, together with the Coastal Plain of Virginia and 
Maryland, and (4) most of the Coastal Plain and Piedmont 
of South Carolina and Georgia. Scatterings of the “r-less” 
type of pronunciation occur in (a) the Hudson Valley and 
(b) Upstate New York, along the shores of Lake Ontario 
and in the Genessee region. The “r-less” type of pronun- 
ciation is fairly current in eastern North Carolina, but 
usage is divided. 

Within the four geographically separate areas in which 
the “r-less” type of pronunciation occurs, it is spreading 
in some sectors and receding in others. In New England, 
it is spreading on the Maine coast, where only traces of 
“r” can now be found. The “r-less” type is spreading in 
Rockport, Massachusetts and apparently also on Cape Cod, 
in southeastern Vermont, and in southwestern New Ham- 
shire. In the Upper and Lower South, the “r-less” type is 
clearly a prestige feature, and is widely used in cultured 
speech. In the Coastal Plain of North Carolina, east of 
the Cape Fear River, the *r-less” type is becoming more 
widely used. In South Carolina and Georgia, the use of 
this type of pronunciation is also spreading, even in the 
more conservative sections. Indications of the early loss 
of postvocalic /r/ are few, but they show that the “r-less” 
type was undoubtedly introduced into the present “r-less” 
areas with the early settlers. However, the spread of this 
type of pronunciation has evidently been closely allied to 
its acceptance as a prestige feature. Ineachof the ‘r-less” 
areas, there has been a socially elite group. Features of 
the speech of the socially elite dialect have spread, and 
the “r-less” type of pronunciation has been one of these 
features. Microfilm $2.30; Xerox $8.20. 176 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 











LANGUAGE AND LITERATURE 807 





LANGUAGE AND LITERATURE, MODERN 


THEORY AND PRACTICE OF THE NOVEL 
IN PIO BAROJA 


(L. C. Card No. Mic 58-3407) 


Wayne Scott Bowen, Ph.D. 
The Ohio State University, 1958 


The purpose of this study is to present Pfo Baroja’s 
theory of the novel in organized form and to examine his 
practice of the novel in the light of his theory, particularly 
in his handling of the three traditional constituents of plot, 
characters, and setting. 

In order to present certain aspects of Baroja’s thought 
which are essential to an understanding of his literary art, 
a brief organized summary of his ideology and of his atti- 
tudes toward art is presented in the early chapters of the 
dissertation. 

Following an exposition of Baroja’s ideas on the theory 
of the novel, an examination is made of his novelistic prac 
tice. His handling of plot in a large number of novels is 
analyzed in order to determine the relative importance of 
this constituent in his art, and his capabilities and variety 
in structure. 

Baroja’s characters are analyzed for autobiographical 
content, for variety, and for their psychological complete- 
ness. An examination is made of Baroja’s method of char- 
acterization of both major and minor personages. A com- 
parison is made between his two principal types of major 
characters, the man of action and the victim of abulia. 

Setting in Baroja is examined from the standpoint of 
its nature, function, and extent. Various points of view 
are discussed regarding the use of background in fiction. 
Baroja’s use of setting is shown to be extremely detailed 
but not always functional. Many of his descriptive pas- 
sages are inserted solely for their intrinsic beauty. 

Certain conclusions emerge from this study. Baroja’s 
attitudes toward the problems of life are seen to be of 
great importance to an understanding of his art, since he 
is present in his work much more directly than many of 
the more impersonal writers. The intrusion of these per- 
sonal attitudes explains the prominence in his work of 
ideological debates, tone of protest, irony, and pessimism. 

In technique, his defects reveal themselves as con- 
sciously limited purposes. He is willing to sacrifice struc- 
ture to characters and setting, but he is capable of invent- 
ing a complex plot when he so desires. His continuing 
experimentation with plot shows that he did not adopt any 
fixed formula in this respect. 

Although Baroja’s novels possess several traits in 
common with the picaresque novel of Spain’s Golden Age, 
his handling of setting continues the nineteenth-century 
tradition of Balzac and Galdés. His careful and extensive 
documentation relates him to Zola and the other French 
Naturalists. 

The consciously limited premises of this novelist tend 
to make the value of his work chiefly historical, and there- 
fore ephemeral, a condition which he himself recognizes. 
Nevertheless, much of his work will continue to be es- 
teemed by those who value literature primarily for its 
illumination of life. Baroja’s richness in situations and 
episodes, his variety of characters, his ethical and human 
values, and his descriptive powers will assure for him an 








enduring and prominent position in the literary history of 
Spain. Microfilm $2.35; Xerox $8.20. 180 pages. 


I CELEBRATE MYSELF, AND SING MYSELF: 
CHARACTER-TYPES IN EARLY AMERICAN 
AUTOBIOGRAPHIES, 1840-1870 


(L. C. Card No. Mic 58-3216) 


Mary Sue Carlock, Ph.D. 
Columbia University, 1958 


The autobiography, which enjoyed its first real vogue 
in America during the three middle decades of the nine- 
teenth century, was popular among the lesser writers, but 
not among the literary artists, who, seized by the autobio- 
graphic impulse, chose to employ the autobiographic frame- 
work for a purpose other then giving a factual account of a 
life’s history. The bona fide autobiography nevertheless 
found many practitioners, and a body of literature impres- 
sive in size was produced by the efforts of journalists, 
second-rate authors, clergymen, actors, portrait painters, 
lawyers, escaped Negro slaves, and a few members each 
of a large variety of other professions. 

The portrayal of character being the chief function of 
any autobiographer, the manner in which the typical mid- 
nineteenth-century self-narrator solved this aesthetic task 
is of prime interest to a reader. The investigator soon 
learns, however, that originality was not the forte of this 
writer, for he tended to approximate in his narrative some 
image of manhood that possessed the minds of the people 
of his time. And the particular ideal of humanity which 
served one self-narrator as a prototype also served many 
others who belonged to the same ideological community; 
thus a certain popular conception of manhood was glorified 
in a whole category of autobiographies. 

In effect, then, the limitations of the single writer 
served to give to this whole body of literature the unique 
value that it has for posterity, since the repeated use of 
the same archetype resulted in the creation of character- 
types, and in these composite figures, each of which was 
produced bya particular group of writers, posterity can see 
reflected the assumptions about humanity that possessed 
the minds of the people of that era. The chief purpose of 
this study, therefore, has been to try to analyze these 
personality-types--to try to come to some understanding 
of the nature of the We presented under the guise of I. 

Since gremlins always write between the lines of an 
autobiography to point out any discrepancies that may exist 
between the creator and the created protagonist, or be- 
tween the unconsciously portrayed author and the con- 
sciously projected protagonist, a reader has a chance to 
play the detective as he inquires into the nature of the 
composite characters that have the chief roles in “I Cele- 
brate Myself, and Sing Myself.” There is good fun, for 
instance, in observing the airs and affectations of the New 
Eve in an Old Fig Leaf, who was cast in the role of the 
heroine of the sentimental novel. Though it took some 
verbiage to convert the boldest women of the era into fac- 
similes of the angelical uplifter of the novel, the autobiog- 
raphers, having learned their art in the Sentimentalists’ 
school, were not unprepared for the task of gilding a lily. 
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No less interesting to observe are the characters cre- 
ated by the men writers: Jonathan, or the nineteenth- 
century Franklin, who was the dominant figure of the cast; 
the Mighty Man of the Tented Grove, who was by precept 
a John Wesley and by instinct a Mike Fink; and the Reac- 
tionary Patrician, who was a product of the Tie-Wig school. 

With the aura of the nineteenth century clinging to them, 
these characters parade before posterity to indicate the 
popularity that certain images of mankind had in an era 
before the Hollywood directors took over the glorification 
of types. Microfilm $2.00; Xerox $6.60. 140 pages. 


HENRY SETON MERRIMAN: A CRITICAL SURVEY 
(L. C. Card No. Mic 58-3315) 


Homer T. Cox, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, T. E. M. Boll 


This study is an attempt to present all the currently 
available data concerning the life and work of the Victorian 
novelist Hugh Stowell Scott (1862-1903), who wrote under 
the pseudonym of Henry Seton Merriman. Emphasis is 
placed on Merriman as a writer and as an interpreter of 
his time. The result is essentially a partial recreation of 
Merriman’s era, as it is reflected in his writing. 

After an initial chapter that summarizes Merriman’s 
biography, the method employed involves a critical exami- 
nation of everything the novelist wrote, for the purpose of 
discovering his fictional techniques, his thoughts and atti- 
tudes and his reactions to the ideology of his time as these 
are expressed in his books, and a reflection of the critical 
opinion accorded him by his contemporaries. The results 
of this examination are summarized and an evaluation of 
Merriman’s total contribution is presented. Merriman’s 
work is also compared with that of some of his better 
known contemporaries who wrote, in general, stories of 
romantic adventure and intrigue similar to his. 

Conclusions indicate that Merriman was far more than 
a skillful teller of exciting tales. His ability in this direc- 
tion gained him a large and enthusiastic audience during 
his lifetime. His decline in favor after his death is proba- 
bly attributable to this deceptive facility and to his rigorous 
avoidance of all personal publicity. Actually, both as 
craftsman and philosopher, Merriman had much to com- 
mend him to the student of literature. His techniques were 
superior, in many respects, to those of a large proportion 
of his more widely recognized contemporaries. While he 
was basically a romantic, his major themes mark him as 
one who was thoroughly conversant with the social, psy- 
chological, economic, and political trends of his time. The 
settings of his stories, moreover, were diversified enough 
to demonstrate that this philosophical awareness was as 
valid for the world in general as it was for his own country. 
All of these qualities taken together mark him as a serious 
realistic-romantic who was very near the forefront among 
those who produced English novels during his lifetime. 

Merriman’s conviction of the importance of the sense 
of duty dominates almost everything he wrote. The ruth- 
lessness of big business and the mask of charity that fre- 
quently hides opportunism are also important thematic 


elements in his stories. While he preferred the ideals of 
an older generation, he was aware of.the necessity for 
adapting to change, and he recognized the developing power 
of democracy in world politics. 

Many writers before Merriman had used the secret 
agent in their stories. Generally, however, this character 
was incidental to the action; and his activities were depre- 
cated rather than praised. Merriman made the sympathet- 
ically portrayed secret agent a focal point in many of his 
novels for the interpretation of international politics. 
Careful investigation strengthens the opinion that in this 
area of development Merriman was truly a pioneer. 

Microfilm $3.55; Xerox $12.00. 273 pages. 


A CRITICAL BIOGRAPHY OF 
DAVID HUNTER STROTHER (“PORTE CRAYON’) 


(L. C. Card No. Mic 58-3320) 


Cecil DeGrotte Eby, Jr., Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Thomas P, Haviland 


This biographical study treats the life and work of 
David Hunter Strother, a nineteenth-century Southern 
writer whose career has been largely overlooked by liter- 
ary historians. As “Porte Crayon” Strother wrote for 
Harper’s New Monthly Magazine nearly a hundred articles, 








all of which were illustrated by his own woodcuts. From 
1853 to 1879 he was one of the most widely read and highly 
paid writers in America. 

Strother was a versatile and cosmopolitan Virginian 
who achieved creditable reputations as artist, writer, sol- 
dier, and diplomat. Early in his life he studied painting 
under Samuel F. B. Morse in New York and traveled as an 
artist in Europe. When illustrated literature first became 
popular in the early 1850’s, Harper Brothers induced him 
to prepare travel essays for them. Strother ranged with 
pen and pencil from New Hampshire to New Orleans in his 
search for indigenous materials which could be used in 
creating a national literature. By his realistic portrayal 
of the Southern Negro and the Appalachian he anticipated 
the work of the “local color”writers. During the Civil War 
he rejected the political ideology of the Confederacy, en- 
tered the Union Army as a civilian topographer in the field, 
and emerged a brigadier general by brevet in 1865. After 
the war he was a far less prolific writer and was rescued 
from poverty by an appointment to Mexico as consul gen- 
eral in 1879. 

Strother will be remembered as a travel writer who 
opened up new areas for literature in the South. His real- 
istic portrayal of ante-bellum life before the inroads of 
industrialism is of value to the social historian. He wrote 
five major series of travel narratives for Harper’s 
Monthly: Virginia lustrated, North Carolina Illustrated, 
A Winter in the South, A Summer in New England, and The 
Mountains. The principal defect of each is structure, for 
Strother was never able to discipline his work by careful 
organization. His compositions are loose and episodic. 
However, he excelled at creating caricatures, relating 
humorous anecdotes, and satirizing the sentimental rhet- 
oric of that time. Another series, Personal Recollections 
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of the War, is an account of his experiences during the 
Civil War and is one of the first to examine the bitterness 
of a conflict in which friend is pitted against friend. 

There are several reasons why Strother’s work has 
been neglected in this century: (1) the travel narative has 
not yet acquired status as a literary genre, (2) most of his 
articles are buried in the pages of Harper’s Monthly, only 
Virginia Illustrated having been published in book form, 
and (3) Strother attached himself to no school or coterie 
with which he can be associated. His place in American 
literature lies somewhere between the genteel tradition of 
the later Knickerbockers and the earthy realism of the 
Southern humorists. 

Microfilm $6.70; Xerox $23.60. 526 pages. 














THE PERSONAL REFERENCES IN THE FICTION 
AND POETRY OF SIR PHILIP SIDNEY 


(L. C. Card No. Mic 58-3419) 


Ephim Gregory Fogel, Ph.D. 
The Ohio State University, 1958 


The aim of the present study is to separate the probable 
personal references in Sir Philip Sidney’s Arcadia and 
Astrophel and Stella from those that have been alleged but 
that seem improbable; to put the references in the context 
of pastoral, Petrarchan, and other literary traditions; and 
in general to elucidate their biographical and artistic sig- 
nificance, 

The study makes use of all nine known manuscripts of 
the original or “old” Arcadia, of a unique manuscript of 
the revised or “new” Arcadia, and of the early printed 
texts of Astrophel and Stella. It relies also upon an exten- 
Sive investigation of printed historical documents and con- 
siders afresh the hypotheses of previous scholars. Part I, 
which sets forth the textual basis of the study and analyzes 
the historical records of Sidney’s relationship with Lady 
Penelope Rich, Frances Walsingham, and Sir Edward Dyer, 
is propaedeutic. The new contributions are in Part II on 
the personal allegory in the two Arcadias and Part III on 
the personal references in Astrophel and Stella. 

The emphasis in Part I is mainly biographical. The 
chief findings are as follows. Philisides’ (Sidney’s) pas- 
toral fable, “As I my little flock on Ister Bank,” is an 
allegorical treatment of the fate of England if the Duke of 
Anjou should become king-consort. Sidney’s courtship of 
Penelope Rich falls into two distinct phages, a pre-Astro- 
phel phase before her marriage to Lord Rich (about Novem- 
ber 1, 1581) and an Astrophel phase after her marriage. 
The amatory allegory in the old Arcadia, in “A Shepheards 
tale,” and in Dyer’s “Amarillis” indicates that sometime 
between 1579 and 1581 both Sidney and Dyer were rivals 
for Penelope’s favor. It would be unwise, however, to take 
all the details of the allegory literally. Both the Sidney- 
Penelope-Dyer triangle and the later Astrophel phase of 
courtship are represented in the new Arcadia. 

The emphasis in Part III is mainly on the artistic selec- 
tion, arrangement, and interpretation of materials in Astro- 
phel and Stella. Analysis indicates that Sonnet 30 is to be 
dated in the summer of 1582 and that the sequence has a 
coherent artistic chronology extending from the spring of 
one year (presumably 1582) through the spring of the next. 



































Then follows a discussion of the story. Sonnets 2 and 33, 
it is argued, are not to be interpreted as expressions of 
Sidney’s regret for failing to pursue his love for Penelope 
to a triumphant marital conclusion. Astrophel and Stella 
represents an amour courtois which falls into a pattern 








_ found in many medieval romances of courtly love--the 


pattern of Introduction, Development, Culmination, Re- 
versal, and Denouement. Sidney embodies in his hero and 
heroine certain chivalric, Petrarchan, and neo-Platonic 
ideals. Yet his sequence would also seem to reflect an 
actual affair with Lady Rich. 

The conclusions of the study are that Sidney’s personal 
references illuminate otherwise obscure episodes in his 
life, that they enable him to achieve a fusion of the actual 
and the ideal in his art, and that they heighten the sugges- 
tion of autobiographical reality in his sonnet-sequence. 

An appendix argues that the relative chronology and 
the biographical significance of almost all of Sidney’s 
“Certaine Sonets” are very problematical, and that there 
is no warrant for integrating any of these miscellaneous 
poems with the story of Astrophel and Stella. 

Microfilm $6.30; Xerox $22.20. 495 pages. 





THE CONCEPT OF HUMANITAT IN THE LIFE AND 
WORKS OF CARL ZUCKMAYER, WITH EMPHASIS 
ON THE LATER PERIOD (1933-1956) 


(L. C. Card No. Mic 58-3326) 


Henry Glade, Ph.D. 
University of Pennsylvania, 1958 





Supervisor: Professor Adolf D, Klarmann 


Carl Zuckmayer’s life and works are of importance as 
a principal contemporary dramatization of the growing 
belief in the need for a new realization of ‘Humanitat’. Its 
essential meaning for him is given its first explicit formu- 
lation in Die Bruder Grimm (1948). There he states his 
ideal as embracing metaphysical or transcendental and 
ethical considerations, or eros and love. 

In any analysis of Carl Zuckmayer it is necessary to 
take into account his spontaneous ‘Humanitat’ as well as 
the tendentious form to which he gives expression. The 
objective of this dissertation is the presentation in a gen- 
eral over-all view of the spontaneous ‘Humanitat’ (1925- 
1932) and the full analysis of all pertinent aspects of the 
more tendentious ‘Humanitat’. 

The cardinal tenets of Zuckmayer’s spontaneous ‘Hu- 
manitat’ are based upon his ‘Urerlebnis’ or nature as seen 
framed in the special Rhenish-Hessian perspective. It is 
from this life-nature equation that the concept of life and 
its ethos is derived. There are also revealed a satiric 
strain and rebellious outbursts against all that contradicts 
this fundamental maxim. 

The initial phase of Zuckmayer’s more tendentiously 
oriented ‘Humanitat’ (1933-1939) can be characterized as 
a conscious attempt to formulate the rationale of life in 
transcendental and ethical terms. The concern is for a 
necessarily intuitive perception of the unitary total of 
existence in its deterministic structure. This wholeness 
is achieved through the phenomenon of encounter and the 
tangible realization of a naturalistic or naive eros in 
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self-transcendence as in ecstasy and demonstrating man’s 
linkage with divine substance. Ethically, the rebellious 
note of the spontaneous period is transmuted into a striving 
for perfection of character. In Der Schelm von Bergen 
(1933) the transcendental and ethical components of Zuck- 
mayer’s ‘Humanitat’ are embodied for the first time in a 
fully developed manner in the concepts of freedom, justice 
and love, and they are the key concepts in Zuckmayer’s 
philosophical system as far as he can be said to have one. 
The later phase (1940-1956) reveals a pronounced 
change in his basic view and presentation of the tendentious 
‘Humanitat’. It can be designated as predominant concern 
for ethical and humane values, arising in large measure 
from his actual experiences and from his sensitive reac- 
tion to the changing contours of the contemporaneous situa- 
tion and its problems, comprising socio-political, cultural, 
ethical and transcendental factors. Des Teufels General 
(1945) fully reveals the new turn of Zuckmayer’s ‘Human- 
itat’ through the choice of a contemporaneous subject- 
matter and the centering on ethical objectives that are 
attained through the phenomenon of encounter in the sense 
of friendship and trust. Der Gesang im Feuerofen (1951) 
shows the fullest exposition of Zuckmayer’s concepts.of 
freedom, justice and love, while Das kalte Licht exalts . 
conscience as ultimate arbiter in human affairs due to its 
eros type of mediating function between God and man. 
Zuckmayer as a true child of nature logically gives it 
a supreme significance in his theory. The eros or the 
instinctive drive for unitary experience of the life force 
constitutes the core of his philosophy of nature. His treat- 
ment of theology and aesthetics is grounded of necessity 
in his naturalistic philosophy. Thus to Zuckmayer religion 
in the final analysis is equated with a whole-souled striving 
for wholeness of selfhood. In his aesthetics the task of the 
dramatist is seen as the creation of a new moral climate 
through a quickening of the healing forces that arise from 
man’s recognition of the essential unity of all existence. 
Microfilm $2.50; Xerox $8.60. 189 pages. 





BRITISH WAR POETRY OF 
THE SECOND WORLD WAR 


(L. C. Card No. Mic 58-3328) 


Stephen H. Goode, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Mark Longaker 


This dissertation endeavors to characterize British 
War Poetry of the Second World War through a study of 
the war poetry of twenty-eight poets. The poets involved 
fell into fairly distinct groups: the older poets whose 
poetic lives spanned both World War I and World War I-- 
Blunden, Read, Binyon, Gibson, and Sassoon; the Oxford 
Group--Auden, Spender, MacNeice, and Day Lewis; the 
poets known after 1939 who were soldiers--Keith Douglas, 
Sidney Keyes, Alun Lewis, Henry Treece, John Pudney, 
John Gawsworth, Roy Fuller, Henry Reed, Julian Symons, 
Vernon Watkins, F. T. Prince; the poets known after 1939 
who were civilian poets-- Alex Comfort, George Barker, 
Dylan Thomas, Ruthven Todd, Norman Nicholson, Laurie 
Lee; and finally, the women poets--Kathleen Raine, Anne 
Ridler, Edith Sitwell. 





Three critical criteria were used: aesthetic, biograph- 
ical-historical, and ‘new critical.’ Within these channels 
of criticism, the approaches to the subject of British War 
Poetry were two: from the point of view of the individual 
war poet and his work, and from the point of view of the 
poetry as it appeared against the background of war. 

Three kinds of poetry, it was found, came out of the 
Second World War: first, that poetry which was cut in the 
pattern of the traditional English lyric--usually, but not 
necessarily, pastoral in nature. Second, there is a canon 
of Second World War poetry which is descriptive in nature. 

But where these two kinds of poetry to an extent con- 
tinued the tradition of war poetry started in the First World 
War, there is a third genre to come from World War II 
which, although not new to poetry, was new to war poetry. 
The poetry of both World War I and World War II is highly 
realistic, but where First World War poetry documented 
the act of war in poetry of stark, descriptive realism, the 
Second World War poet attempted to fix realistically the 
problem of war--its motivations and implications--and 
the place war holds in the structure of things. The Second 
World War poet was concerned with issues, not events; 
with practicable, working theories, not unstated, implied 
deterrents. In this respect the Second World War poet 
was more realistic than his predecessor, and his honesty 
and forthrightness in approaching the problem is his most 
commendable and memorable contribution. While he 
wished to reassert himself in the traditional poet’s role of 
a legislator of mankind, he realized, in his honest view of 
what seemed to him reality, that dream’s fatuousness, and 
was content with bringing to the public the results of his 
findings and analyses of war. He attempted to lay bare 
the reasons for war, and his realistic conclusion was that 
war, evil as it is, is no more evil than life, for it is after 
all a part of life. And this is the reason for the profound 
cynicism throughout the poetry of the Second World War, 
a cynicism that was compounded by the realization that 
life itself must be changed before the problem of war might 
be solved. And thus it was that the Second World War 
poet’s constant emphasis on the rebirth of society through 
a rebirth of love in the individual was his proffered solu- 
tion, for war, he maintained, was only a ‘symptom of mal- 
adjustments and inadequacies in us all.’ 

Microfilm $4.60; Xerox $15.40. 357 pages. 


DOSTOEVSKY AND THE 
RUSSIAN ORTHODOX CHURCH 
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Supervisor: Dr, Vladimir Sajkovic 


Reflecting a vital religious experience, the total cre- 
ativity of Dostoevsky is an elucidation and exposition of 
his profound religious and moral perceptibilities. It pro- 
ceeds from his deep penetration into the basic religious 
foundation of human existence. The Christian faith and 
its Weltanschauung ultimately determine his “philosophic” 
as well as his “artistic” realism. 

Dostoevsky was a member of the Orthodox Church, 
reared in Orthodox tradition in its Russian interpretation. 
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His connection with the Russian Orthodox faith continued 
throughout his life, and an explication of the Orthodox 
Christian elements in his works provides a key to a more 
profound understanding of his art. Therefore, the three- 
fold object of this dissertation is: 


a, to review the most important moments in the life 
of Dostoevsky in order to illustrate the signifi- 
cance of the Church in his life; 


b. to survey the attitudes of church circles toward 
Dostoevsky in three phases: during the lifetime 
of the writer; since his death to the Revolution; 
and from the Revolution to the present; 


c. to attempt a definition of the influence of Dostoev- 
sky on the development of Russian Orthodox 
thought. 


Representatives of the Russian Orthodox Church have 
always accepted Dostoevsky as a writer with religious 
convictions. With genuine respect for his profound reli- 
gious insights, they expounded their views about his signif- 
icance as a Christian artist and thinker in many publica- 
tions. Subsequent criticism neglected their insights and 
pronouncements, even though these are valuable for sup- 
porting a more profoundly correct interpretation of Dos- 
toevsky, and for a more complete assessment of his reli- 
gion. This paper attempts to present a preliminary study 
of a more exhaustive research into the views of the Russian 
Orthodox Church representatives. 

Today, Dostoevsky is reestablished as a writer of great 
importance in the Soviet Union. But he is depicted as a 
man who has been confused by his religious convictions; a 
writer whose art suffers from the religious element and 
the duality and contradictions inherent in it. This view 
occurs outside the Soviet Union, also. However, the con- 
clusions of this study show that Dostoevsky was not a con- 
fused thinker, nor were his religious faith and convictions 
a deterrent to his life-long creative work as a writer. His 
Christian position is the very basis of his profound realism 
and is the inspiration of his work. 

Microfilm $2.05; Xerox $7.20. 154 pages. 


GUSTAVO ADOLFO BECQUER’S SIGNIFICANCE 
FOR TWENTIETH-CENTURY SPANISH POETRY 
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Hugh Anthony Harter, Ph.D. 
The Ohio State University, 1958 


Gustavo Adolfo Bécquer was accorded relatively little 
critical importance in intellectual circles until the 1930’s, 
but he has since come to be considered the precursor of 
twentieth-century Spanish poetry. Many statements to this 
effect have been made. However, no one as yet has under- 
taken comprehensive research to determine the validity of 
this assertion. In making this study, I have attempted to 
establish the extent of Bécquer’s influence on the major 
poetic movements from Modernism through the Generation 
of 1925 in Spain. 

The question of influence is a complex one; I have used 
the full gamut of the word’s meanings: presence, affinity, 





reminiscence, and the like. I have relied, wherever pos- 
sible, upon evidence which goes beyond mere supposition, 
using statements of the poets themselves as the point of 
departure for the establishment of Bécquer’s influence on 
their works and thought. The question of identical sources 
has been kept in mind, for certain aspects of Bécquer’s 
poetry and of his esthetics resemble those of Romantic 
poets in other countries, and of Symbolism. Bécquer rep- 
resents, however, a distinctly different approach to poetry 
from that of other Spanish poets of the nineteenth century. 
For this reason it is possible to trace certain aspects of 
later poetic movements back to his works as a source. 

The dissertation is divided into four chapters and a 
conclusion. The first chapter is a study of Bécquer’s po- 
etry and his poetic theories. The second is an investiga- 
tion of Bécquer’s influence on the Modernist movement in 
Latin America, of which the Spanish poetic movements of 
our century have often been called a continuation. The 
third chapter discusses Bécquer’s role in the works of 
three major Spanish poets who began publishing their 
poetry in the first decade of this century, while the fourth 
continues the investigation of the so-called “poesia nueva” 
of the Generation of 1925. 

_In Modernism, informative critical statements about 
Bécquer are generally lacking. Nevertheless, it has been 
possible to establish his influence on four poets: José 
Asuncion Silva, Manuel Gutiérrez Najera, Amado Nervo, 
and Rubén Dario. The comparatively superficial eclecti- 
cism of these poets is reflected in their borrowing from 
Bécquer whose presence in their poetry represents for the 
most part verbal or technical imitation rather than a pro- 
found comprehension and adherence to the best in his 
works. 

Three major Spanish writers who began publishing in 
the early years of this century, Unamuno, Antonio Machado, 
and Juan Ramon Jiménez, were influenced by Becquer. In 
Unamuno’s case, Bécquer’s Rimas served only as a point 
of departure for the writing of his volume of poems entitled 
Teresa. Machado’s and Jimeénez’s statements give incon- 
testable evidence of a lifelong interest in Bécquer. Both 
poets stress characteristics of Bécquer’s poetry and es- 
thetics which are of major importance to their own works. 
Jiménez himself has declared that contemporary Spanish 
poetry begins with Bécquer; his presence may be discerned 
in many of Juan Ram6n’s own poems. 

The critical evaluation of Bécquer did not begin, how- 
ever, until the 1930’s. In the Generation of 1925, four 
major Spanish poets, no doubt partially through the influ- 
ence of their immediate predecessors, have paid tribute 
to Bécquer as an important source of their own poetic 
formation and in whose poetry Bécquer’s presence is dis- 
cernible in varying degrees. These four are Jorge Guillén, 
Pedro Salinas, Rafael Alberti, and Luis Cernuda. 

Bécquer has, largely as a result of the declarations 
and practice of these poets, come to be included in the 
canon of Spanish classics. He is now recognized as the | 
finest poet of the nineteenth century, and a major precur- 
sor of subsequent poetical movements. 

Microfilm $3.05; Xerox $10.40. 235 pages. 
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THE AMERICAN POLITICAL NOVEL IN THE 
NINETEENTH CENTURY 


(L. C. Card No. Mic 58-3103) 


Jean Ostby Johnson, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Gerald W, Brace 


For the purposes of this dissertation, a political novel 
is any novel concerned with political figures, ideas, or 
movements contemporary with some part of the author’s 
life. In Parts One and Two I have examined the political 
novels written in the United States from the beginnings 
(in 1774) to 1900; I have outlined the political and economic 
backgrounds and have attempted to determine where the 
American novelist took his stand in relation to them. 

Part One (1774-1890) traces the decline of the gentle- 
man-scholar as politician and as political novelist. Such 
early novelists as Brackenridge, Paulding, and Cooper 
favored a Jeffersonian agrarianism which would allow the 
lower classes to vote and the upper classes to rule; in the 
immediate pre- and post-Civil War period, the novelists 
(e. g., De Forest and Tucker) primarily rationalized the 
positions of their own geographical sections with respect 
to the causes and results of the war. After the war, the 
country entered upon that period of materialism, specula- 
tion, and governmental corruption known as the Gilded Age, 
the label given it by Mark Twain and C. D. Warner in their 
political novel of that name. In this twilight of patrician 
influence and control, three idealists--De Forest, Mark 
Twain, and Henry Adams--recorded in political novels the 
disappointment of their hopes for democracy. They looked 
back with nostalgia upon the agrarian democracy of early 
America, when honorable men were chosen to manage 
governmental affairs. 

Still later, more optimistic members of the upper mid- 
dle class, now largely on the fringes of politics, offered 
hope for improvement through election of honest men to 
office and through Civil Service reform. Conspicuously 
absent in these novels was criticism of the corrupting 
influence of big business on politics. 

Part Two considers the novels of 1890 to 1900. In these 
novels the case for the laboring man or the farmer was 
presented and the ubiquitousness of big business in Ameri- 
can politics was denounced. Believing that the restoration 
of morality in governmental affairs did not solve the criti- 
cal economic problems, the writers of these novels called 
for such reforms as governmental regulation of transporta- 
tion and communications, cheap money, and guaranteed 
employment. Like the early political novelists, they found 
their ideological roots in the Enlightenment as it was 
adapted for American use by Jeffersonian agrarianism. 

Part Two also includes an analysis of a group of “boss 
novels” which appeared between 1900 and 1908. These 
novels, in which the boss appeared as a loveable rogue, 
exhibited a composite of nineteenth-century ideological 
forces: the boss epitomized the ideas of equality, of the 
preference for the common man over the gentleman, of 
humanitarianism, and of the evils of big business; but he 
also embodied the Darwin-Spencer-Alger “survival of the 
fittest” theory which previous novelists had condemned 
when used to justify the actions of the business man. 

Part Three surveys the impact of the political novel 
upon American politics and upon American literature. 


I have concluded that the political novel in the nineteenth 
century had little effect upon politics. However, after 
1885 it gave impetus to the movement toward literary real- 
ism. The realism in the political novels of the last decade 
of the century was not only a conscious attempt by writers 
like Garland and Howells to make American literature 


reflect American democratic ideals but also an unconscious 


but inevitable ingredient of the large numbers of protest 
novels produced by those connected with the Populist move- 
ment, 

Agrarianism as a national political force and its liter- 
ary concomitant did not survive after the nineteenth cen- 
tury. These movements were superseded by the forces of 
socialism and economic determinism in politics and by 
naturalism in literature. However, they left to twentieth- 
century fiction a legacy: a tradition of literary protest, an 
awareness of economic and political forces, and a recogni- 
tion of the possibilities of the ordinary American as a sub- 
ject for fiction. 

Microfilm $4.85; Xerox $16.20. 378 pages. 
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The letters in this edition are a selected group from 
the Luther A. Brewer collection, now located at the State 
University of Iowa libraries. They were selected to cover 
the period of Hunt’s association with Byron, Shelley, and 
Keats in order to examine some outgrowths of this associa- 
tion, particularly in the case of Byron and Hunt. They also 
deal with the quarrel between Leigh and John Hunt over the 
proprietary rights in the Examiner, the weekly newspaper 
established by the brothers in 1808; with the assistance 
Hunt gave to his sister-in-law, Elizabeth Kent, in her lit- 
erary endeavors (and with their friendship in general); 
with Hunt’s three-year sojourn in Italy (1822-1825), where 
he was an unsuccessful co-founder of the Liberal (1822- 
1823) and subsequent unwilling expatriate; and with many 
personal facets of Leigh Hunt and his family. 

In this study one sees the beginnings of Hunt’s animosity 
toward Byron, feelings later expressed in Lord Byron and 
Some of His Contemporaries (1828). Also examined are 




















the disintegration of the Pisan Circle and the disposition 
of the members of that circle. Hunt’s temporary feeling 
of coldness toward Mary Shelley is also noted. 

There are forty letters in this collection, most of them 
extraordinarily long. They have been fully annotated, and 
Hunt’s life as reflected by these letters can be followed 
without referring to other sources of information. The 
diversity of Hunt’s correspondents in even so limited a 
quantity of letters typifies his wide circle of friends and 
acquaintances during his lifetime, an aspect of Hunt’s 
activity that makes a study of his life unusually rewarding 
for an understanding of his contemporaries and his times. 

Hunt first met Byron while the former was serving a 
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two-year prison term (1813-1815) for libeling the Prince 
Regent. His friendship with Shelley began in December 
1816, following earlier correspondence and short visits. 
He first became acquainted with Keats in late 1816. His 
association with Byron ended in mutual disappointment, 
for to Byron Hunt the liberal political thinker was attrac- 
tive, but not Hunt the poet or family man. Hunt’s friend- 
ship with Keats was uneven, and Keats went from a dis- 
ciple of Hunt to one of Hunt’s severest critics. The Hunt- 
Shelley friendship lasted until Shelley’s death, a tragic 
blow to Hunt. : 

At Byron and Shelley’s invitation, Hunt went to Italy to 
help publish the Liberal, which lasted for only four num- 





bers; with him were his wife Marianne and his six children. |: 


After Shelley’s death, he moved from Pisa to Genoa, where 
Mary Shelley shared a house with him and his family, and 
finally to Florence. He was enabled to return to England, 
with the addition of another child, as the result of an ad- 
vance of 200 pounds from Henry Colburn, for whom he 
wrote Lord Byron and Some of His Contemporaries. 

The texts of the letters in this edition resemble the 
original manuscripts as nearly as possible. In addition to 
an exact reproduction of the spelling, punctuation, and 
paragraphing, the cancellations, revisions, and additions 
are included, and represented as they appear in the manu- 
scripts. A bibliographical note describes each manuscript 
fully. Also included in the edition are facsimiles of por- 
tions of two of the more interesting letters, plus reproduc- 
tions of Severn’s portrait of Hunt and of the scenes of Boc- 
caccio’s (and later of Hunt’s) neighborhood near Florence. 

The letters in this edition, with one exception, are 
available in three other publications: some in Hunt’s Cor- 
respondence (1862) and all except one in Brewer’s My 
Leigh Hunt Library: Collected and Described (1932) and 

















The Holograph Letters (1938, but in none of these works 
are the letters adequately edited. 

This present edition contains forty important Hunt let- 
ters in exact texts with adequate commentary and biblio- 
graphical information. 

Microfilm $4.45; Xerox $15.00. 348 pages. 
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Nineteenth century England regarded Dante, who is a 
Classicist, a Catholic and an internationalist, as a Roman- 
ticist, a Protestant and a nationalist of the Risorgimento. 
The Purpose of this dissertation is to ascertain to what 
extent Robert Browning shared in, or differed from, the 
attitude of his age towards Dante. 

Chapter I shows the influence of Dante in Browning’s 
life, and indicates in a general way his effect on specific 
poems of Browning. Chapters II, III and IV demonstrate 
the probability of a specific influence of Dante in five 
poems: Pauline, Sordello, Childe Roland, One Word More, 
and The Ring and the Book. Though the biographical chap- 
ter and the subsequent ones are related, they are not 
strictly speaking interdependent. 














This study differs from other studies of influence. The 
concern here is with whole passages, not with mere lists 
of juxtaposed lines, and as far as possible, with entire 
works, not with parts of them. In addition, the purpose is 
not only to show to what extent Browning draws upon Dante, 
but what changes he effects in the materials. This is an 
empirical study, and the amount of change varies from 
instance to instance. 

Chapter I found that Browning felt the influence of 
Dante throughout his life. His attitude towards Dante 
changed in response to Angelo Cerutti, Elizabeth Barrett 
Browning and Walter Savage Landor respectively. 

Chapter II showed that Browning did indeed create a 
new version of the story of Sordello. This version owed a 
great deal not only to Dante’s interpretation of Sordello, 
but to Dante’s political convictions, as expressed in the 
Monarchy and The Divine Comedy, and also to his political 
career, 

Chapter III demonstrated the effect of Dante’s Inferno 
on Childe Roland. In eighteen different passages, Browning 
drew upon Dante, but he emphasized the psychological, 
rather than the ethical, in his treatment. 

Chapter IV surveyed the influence of stilnovism and 
Dante’s Vita Nuova on Pauline, One Word More, and sec- 
tions of The Ring and the Book. Attention was given to the 
growth and development of the Beatrice-figure and ideali- 
zation in the concept of love. In the last two poems, the 
impact of Dante’s Inferno was also discussed. 

Browning’s Dante is somewhat similar to the conception 
represented by the nineteenth century English attitude to- 
wards him, as a Protestant, a nationalist and a Romanti- 
cist. But within the suggested categories, Browning’s 
attitude differs in knowledge and intensity from that of his 
age, At the beginning of Browning’s life and poetic career, 
Dante is the poet of medievalism, stilnovism, and the Pur- 
gatorio. Especially does Browning set himself apart from 
the tastes of his age in drawing upon the Purgatorio for 
Sordello. 

In the middle period, to Browning Dante is the poet of 
the dread Inferno and the tender Vita Nuova. Here Brown- 
ing sums up, though in his markedly individual manner, 
the preference of his age for these particular works. At 
the end of Browning’s life and poetic career, Dante is 
again the poet of the Inferno and the Vita Nuova. But the 
influence is greater than in the middle period, chiefly be- 
cause Browning tended to look upon and write about his 
deceased wife as a Beatrice-figure. 

Microfilm $3.95; Xerox $13.40. 307 pages. 
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This dissertation presents the manuscript material 
about Jonas Biliunas /1879-1907/, a noted Lithuanian 
author, which is found in the Saulys Archives of the Uni- 
versity of Pennsylvania Library. The material falls into 
the following categories: 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 





. Sixty-one letters of Biliunas to Dr. Jurgis Saulys. 


1 
2. Two letters of Biliunas to Jonas Mikulskis. 

3. Six letters /selected from fourteen/ of Mrs. Biliunas 
Dr. Saulys. 

4. Biliunas’ essay On the Beginnings of Lithuanian 
Literature /Apie lietuviskos literattros pradzia/. 

5. The list of Bilitinas’ books in the library of Sandora 
/ Association of Lithuanian Students Abroad/. 

a ae Saulys’ notes on Biliunas, I$ J. Bilitno gyvenimo. 

Each item of this material is presented with a biographic- 
historical introduction, and is critically evaluated and 
edited with textual and factual annotations. 

Biliunas’ letters to Dr. Saulys /item 1/, with the excep- 
tion of one letter, have been already published in Soviet 
Lithuania by M. Luksiene in the two-volume edition /1954- 
55/ of Biliunas’ works. Since, however, LukSiené edited 
them not from the originals, which were unavailable to her, 
but from the transcripts made earlier by Juozas Tumas- 
Vaizgantas, her edition nolens volens contains numerous 
mistakes and omissions of the transcriber. In addition, 
for political reasons, some parts of the letters were omit- 
ted by LukSiené herself. Thus it was necessary to provide 
a new and complete edition of the letters, faithful to the 
originals. In order to point out the linguistic normaliza- 
tions, factual errors and omissions in LukSiené’s edition, 
all these shortcomings are indicated in the textual annota- 
tions. 

Biliunas’ essay /item 4/ was also published by Luk- 
Siene in the same work. However, because of the signifi- 
cant role of Christianity assigned by Biliunas to the devel- 
opment of Lithuanian as well as European literature, this 
essay, as a rule, is ignored by the Soviet Lithuanian crit- 
ics. Therefore it is edited here once more with an attempt 
to evaluate it and to establish its place, both among Bili- 
unas’ critical writings and within Lithuanian literary crit- 
icism at the turn of the 20th century. 

All the rest of the material is presented here for the 
first time. 

In many respects, this material, especially the part 
which has not been previously edited, sheds some new 
light on Biliunas’ life, his works and his literary milieu. 

Microfilm $6.00; Xerox $21.20. 472 pages. 
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“Il est une facon de sentir avant Baudelaire, et une 
facon de sentir aprés lui.” Nowhere is this assertion of 
André Suarés better illustrated than in the poetic vision of 
the city. References to Paris, center of Baudelaire’s life 
and literary activities, far from being limited to the Tab- 
_leaux parisiens and the Petits Poémes er. Prose, as some 
critics have maintained, are strewn throughout the Fleurs 
du Mal as well as the poet’s correspondence, critical arti- 
cles and intimate journals. Indeed, it would be as difficult 
to divorce Baudelaire from the Paris of the middle nine- 
teenth century as it would to set apart much of modern 
poetry and art from the progressive urbanization of our 





civilization which has permeated our patterns of thought 
and imagination. 

The poetry of Paris had not gone entirely unobserved 
in the centuries preceding the nineteenth. Yet, aside from 
Villon and the satirical poets Régnier, Saint- Amant, Théo- 
phile de Viau, who had depicted a seamy side of the capital 
not foreign to the early Baudelairean inspiration, it was 
the external features of the city which had most often been 
emphasized. Closer in spirit to Baudelaire, were the 
eighteenth century prose-writers, Sébastien Mercier and 
Rétif de la Bretonne, whose lively sketches pointed the 
way to a new type of poetry derived from the millions of 
lives comprising that extraordinary and unfathomable 
entity which is called the city. With the Industrial Revolu- 
tion and the development of a bourgeois society, the capital 
underwent radical transformations, and attention was fo- 
cused as never before on the city, which was rapidly evolv- 
ing into a modern metropolis. All of the Romantic poets 
were concerned with the city as a poetical theme, while 
Balzac and Eugéne Sue made it the central figure of their 
novels. It is the Paris of this transitional period, the 
Paris of Louis-Philippe and the Second Empire, whose 
spirit Baudelaire caught and transmuted into a vision of 
intense reality. There is a gradual evolution from the 
first notations of city life, high in color and often inten- 
tionally shocking, after the manner of Pétrus Borel and 
the ‘Jeunes France’, to the full realization, during the 
period which saw the publication of the second edition of 
the Fleurs du Mal, of the potentialities which the city of- 
fered as a source of poetic symbols. 

The distinguishing feature of Baudelaire’s urban poetry 
is that it cannot be separated from the eternal obsessions 
which tormented him. Whereas the Romantic poets tended 
to experience nature intimately while contemplating or 
judging the city from without, the reverse is true of Baude- 
laire. If nature to him was but a miscellaneous assem- 
blage of vegetable and mineral matter, it is because it 
could not be related to any emotional experience, while 
every detail of city life, even the most prosaic, became 
charged with affective and symbolic significance. For the 
poet, life and work are one. The ambivalent nature of his 
life is reflected in the ambivalence of the city atmosphere. 
Ecstasy is changed into horror as night deepens or the 
oppressive weight of winter bears down upon him. The 
exhilaration derived from the vital flow of humanity often 
becomes despair, as the weaving multitude is transfigured 
into a dance of death. The flight of time, the poetry of 
ruins, love, evil, death, damnation, these eternal themes 
reach a height of acute poignancy because they are inex- 
tricably interwoven with the realistic picture which forms 
the basis of many sketches. The anguish of being exiled 
in a discordant universe leads the poet to a sense of charity 
which prevents the touches of cruel realism from being 
utterly sadistic. It is this anguish, together with the vivid- 
ness of the recreation, which insures the enduring value of 
Baudelaire’s vision of Paris. 

Microfilm $4.25; Xerox $14.20. 329 pages. 
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BETWEEN IMAGE AND IDEA: 
THE POETRY OF BLOK 


(L. C. Card No. Mic 58-3246) 


Franklin D. Reeve, Ph.D. 
Columbia University, 1958 


The Symbolist movement in Russia began in the middle 
1880’s and broke up around 1910. Despite the confusion 
and commingling of theories and practices, two trends 
seem clear: that aspect of Symbolism which emphasized 
the poetic process itself, precise and deliberate uses of 
language, and that aspect which focussed on the purposive- 
ness of art, on the worlds of knowledge, otherwise unseen, 
evoked by the mythopoeic capacities of words. In disagree- 
ment among themselves but bound together by a sense of 
missionary activity and artistic reform, the Symbolists 
felt separated from society’s Philistines, opposed to pre- 
vailing institutions and political practice and dedicated to 
art as itself an adequate way of life. The movement dis- 
sipated with the disappearance of this sense of community. 

Alexander Blok (1880-1921) belonged to the second 
generation of Russian Symbolists. One may see in his 
work the evolution of the Symbolist movement, the working 
out of those principles of poetry which made modern poetry 
quite different from anything that had preceded Symbolism. 
Blok’s early work is characterized by invocation of a super- 
natural figure as the aim and object of the poetry as idea; 
his later work, by careful refinement of the specifics of 
versification to expand available resources of language. 
This is not a phenomenon peculiar to Blok. It is an his- 
torically particular example, is an effort to restore to 
artistic activity the importance and cultural unity which he 
and the Symbolists believed the central capacity of art, 
coupled with the specific discoveries of new rhythms, new 
rhymes and new ways of seeing, of new worlds to be seen. 

Blok’s cycle, Verses about the Beautiful Lady, borrowed 
the figure of the lady directly from V. Solov’év’s poetry 
and associated it with the visions of all mystical ladies, 
chiefly Dante’s. Blok’s lyrics written between 1904 and 
1907 present thematic change and his most extensive met- 
ric experiments. Although influenced by Briusov, sup- 
ported at first by Merezhkovskii and his wife, encouraged 
by V. Ivanov, and for some years close friend of Belyi, 
Blok never worked within a school. The disintegration of 
the Symbolist movement, the closing down of the magazine 
The Balance, in 1909, and the literary haggles did not move 
Blok. Blok’s most interesting and significant articles-- 
“The Lightning Flashes of Art,” “Three Questions,” “Col- 

_ ors and Words,” or “On the Present State of Russian Sym- — 
bolism”--are coincident, by contagion, with Symbolist 
principles rather than explicitly definitive of them. Blok’s 
later poems mark a return to the specifics and metrics of 
the earlier work; at the same time, the more regular, 
classic patterns express a fresh and intense drama, 

The narrative poem Retribution, begun in 1909 and 
never completed, and the dramatic lyric, The Twelve 
(1918), may be considered a final stage in the elaboration 
of a poetry in which the very disparity between the figure 
and its meaning--between image and idea--establishes the 
intensity and meaning of the poem. Among Blok’s poems 
there are some poems in free verse, some conversational 
and idiomatic in tone, and many examples of that tonic 
verse--the dol’niki--and of assonantal rhyme, which many 
people believe Blok canonized. 











This study of Blok’s poems is an examination of the 
fundamental principles and discoveries of Symbolist poetry 
as exemplified in the work of one Russian poet. It is a 
study of the development of that poet’s work from the in- 
terference by idea in the workings of a poem to the tension 
created by the play between the image and the idea, a 
sketch of the return of poetry to its roots in drama and 
music. Microfilm $5.20; Xerox $18.60. 406 pages. 


THE TOM JONES HERO IN PLAYS AND NOVELS, 
1750-1800: A STUDY OF FIELDING’S INFLUENCE 


(L. C. Card No. Mic 58-2174) 


Marjorie Ryan, Ph.D. 
University of Minnesota, 1957 
Adviser: Leonard Unger 

Chapter I explains the primary aim of this thesis: to 
determine, by studying 135 comedies and 300 novels, the 
popularity of the Tom Jones hero from 1750 to 1800, the 
significant differences between Fielding’s hero and the 
heroes of his imitators, and Fielding’s influence on the 
development of the novel. To determine the extent of 
Fielding’s direct influence on a play or novel, I use these 
standards: the presence of a hero with Tom’s mixture of 
good-heartedness and imprudence; the presence of chapter 
headings, introductory chapters, and humorous or ironic 
digressions, or of references to Fielding; the presence of 
episodes obviously from Tom Jones or of minor characters 
obviously modelled on characters from Tom Jones. 

In Chapter I I distinguish Tom Jones from earlier dra- 
matic heroes--the Restoration rake; the good-hearted 
libertine typified by Ranger in The Suspicious Husband; 
the sentimental libertine typified by Belmont in The Found- 
ling; and the sentimental perfect hero typified by Bevil in 
The Conscious Lovers--and from the picaro, the only 

















earlier fictional character whom he resembles. 

The next two chapters deal with the Tom Jones hero in 
satiric and non-satiric unsentimental comedies and in 
sentimental comedies. Characters modelled at least in 
part on Tom Jones appear in 28 comedies. A few unsenti- 
mental playwrights, notably Sheridan, use effectively the 
contrast between the naive though imperfect hero and his 
hypocritical rival that is central in Tom Jones. Most, 
however, emphasize unsentimental elements in Tom’s 
character, so that their heroes are more like the rogue 
than Fielding’s hero is. Sentimental playwrights exagger- 
ate both the faults and virtues of their heroes or make 
them perfect and retain only episodes from Fielding’s 
novel. Cumberland follows the first method and Reed the 
second. Although relatively few plays have heroes mod- 
elled on Tom Jones, his appearance in plays written in the 
1790’s evidences the continuing popularity of the novel; 
and one’ reason for the small number of plays showing 
Fielding’s influence is doubtless the very great popularity 
of The Jealous Wife, The West Indian, and The School for 
Scandal, which established the Tom Jones hero and dis- 

















couraged further direct imitation of Fielding. 

The next two chapters deal with the Tom Jones hero in 
the picaresque novel and the forms it took in this period 
and in the sentimental novel; the Tom Jones hero appears 
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in 41 such novels. Novelists writing in the picaresque 
tradition model their heroes in part on Tom Jones, imitat- 
ing especially episodes from the first books of Fielding’s 
novel; these heroes are combinations of Tom Jones and 
the Smollettian hero or the picaro. The heroes in novels 
by writers like Holcroft, who are critical of modern soci- 
ety, are like Tom Jones in being imperfect but not vicious 
young men trying to make their way in the world. These 
novelists make Fielding’s comic prose epic a systematic 
attack on the evils of modern society. Novelists like 
Moore, Bage, Mrs. Bennett, and Mrs. Blower make ita 
realistic study of English society, the intention being to 
understand the society rather than to change it. The senti- 
mental novelists-- Cumberland, Brewer, Potter, Mrs. West, 
and others--tend, like the sentimental playwrights, to 
make Tom Jones a perfect character; the typical hero in 
these novels is Joseph Andrews in situations based on 
those in Tom Jones. 

This study, therefore, indicates that the nineteenth- 
century novel owes more to Fielding than to Richardson, 
whose influence is seen chiefly in the sentimental novel, 
even though, because of the great popularity of the senti- 
mental novel, Richardson influenced a greater number of 
_ writers than did Fielding. 

Microfilm $2.50; Xerox $8.80. 192 pages. 





THE CREATIVE CRISIS 
(L. C. Card No. Mic 58-2367) 


Glendon F. Swarthout, Ph.D. 
Michigan State University, 1955 


The Creative Crisis, a study of problems and solutions 
in literary composition, is based upon photostatic repro- 
ductions of pages from the original manuscripts of The 
Rescue by Joseph Conrad, Babbitt by Sinclair Lewis, Of 
Human Bondage by W. Somerset Maugham, The Horse’s 
Mouth by Joyce Cary, The Way of All Flesh by Samuel 
Butler, and For Whom the Bell Tolls by Ernest Hemingway. 
In each case the pages reproduced represent that passage 
or chapter from the novel at which, on the evidence of 
alteration, the author encountered a major problem incom- 
position, a “creative crisis.” In addition, for purposes of 
comparison, each manuscript page is opposed by the text 
as it was eventually published. 

Proceeding on the assumption that by no other means 
can as much and as intimate knowledge of an author’s com- 
positional habits be gained, The Creative Crisis examines 
in manuscript these six points of greatest difficulty in an 
attempt to determine the literary aim of the novelist, the 
sources of the particular problem he faces, and the means 
of solution he adopts. It finds, quantitatively, that in five 
of the six novels, whether the genre be romance, satire, 
fictionalized autobiography, or tragi-comedy, the author 
writes to excess; in the sixth, atry at epic, he writes 
insufficiently. Qualitatively, the problems take various 
forms: diffuseness, faulty narration, indistinct character- 
ization, unselectivity, and errors in tone, pace, emphasis 
and structure. All, however, are problems of technique, 
of execution. To this similarity may be added the fact that, 
despite obvious differences in time and intent among these 
six writers, their problems all source in training and 
































temperament. Finally, there is also a similarity of solu- 
tion. Mechanically, five of the six cut; the sixth inserts. 
Artistically, a solution to each of the problems is achieved 
by two means: by the writer’s professional knowledge of 
the form in which he is working and by his conscious sub- 
mission to the requirements of that form. 

The Creative Crisis reaffirms on the evidence of orig- 
inal manuscript the commonplace that conception deter- 
mines execution. It conjectures further that self-discipline, 
or submission to the requirements of form, is the effect of 
crisis upon the writer of integrity. And since submission 
in each of these six cases manifests itself in change, which 
is in itself creative, it postulates that crisis may actually 
be a concomitant of creation, making possible the following 
formula: CREATION=CONCEPTION+ EXECUTION+ CRISIS. 
It suggests in the end a new method of literary investigation 
which would combine the traditional and textual -- the study 
of challenge and response, which it terms *crisis-and- 
effect.” Microfilm $4.50; Xerox $15.00. 349 pages. 








DAS BILD MAX STIRNERS IN DER DEUTSCHEN 
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René Simon Taube, Ph.D. 
The Ohio State University, 1958 


Often enough the complaint has been made that we know 
next to nothing about the philosophy of Max Stirner (Johann 
Kaspar Schmidt, 1806-1856). This German philosopher, 
who generally has been acclaimed the most consequent 
thinker and the most radical amoralist of all times, is still 
very much a mystery to the student of modern thought. 
Unfortunately, research concerning Stirner and his main 
work, Der Einzige und sein Eigentum, has been rather 
scarce and quite unreliable. The interpretations of his 
ideas and especially of their background, history, and in- 
fluence almost always amounted to but unsubstantiated 
claims. One of the most unwarranted popular assumptions 
in this respect is the hypothesis that Stirner has practi- 
cally at all times been a forgotten man. 

Among the prominent admirers and readers of a philos- 
opher whom it seemed frequently wise to ignore or dis- 
avow, we find conspicuously often the names of poets or 
literary critics. Indeed, the most important name in the 
history of “Stirnerism” is that of a German poet, John 
Henry Mackay, the biographer and so-called “discoverer” 
of Stirner. The traces, however, which Stirner’s ideas 
left in the writings of such literary personalities have not 
yet been studied. 

The present investigation retraces the “images” of 
Stirner as they appear in some such writings, published in 
Germany near the middle of the last century. For this 
purpose, four works were selected which belong to differ- 
ent literary categories and which so far have been totally 
or almost totally neglected by literary historians as well 
as by students of Stirner. These works are a philosophical 
dialogue, Die Aufloesung des Einzigen durch den Menschen, 
by Bettina von Arnim; a novel, Moderne Titanen, by Robert 
Giseke; an epical mystery-play, Demiurgos, by Wilhelm 
Jordan; and a theological-historical essay, Der Urheber 
des Christentums, by Georg Friedrich Daumer. 
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These poets present us with a double image of Stirner. 
First, we find Stirner as the critic of Young-Hegelian 
“humanism,” i.e., of an anthropocentric, atheistic, and 
basically hedonistic system of ethics, which Stirner com- 
bated violently as a half-hearted compromise with “Chris- 
tian” thinking. Second and above all, however, Stirner is 
presented as the ultimate exponent of that very same sys- 
tem of ethics. Thus, Stirner’s own amoralism becomes the 
touchstone of “secular ethics” in general. According to 
the various authors’ own views on philosophical humanism 
and especially on political liberalism, Stirner the “super- 
humanist” appears either as the Great Emancipator in 
Matters Moral, or as the involuntary witness against the 
“nihilism” inherent in all emancipatory thinking. 

The wide difference between those views on humanism, 
Young-Hegelianism and their “representative,” Stirner, is 
largely due to the fact that one of the works studied - that 
of Bettinav. Arnim - was written before the unsuccessful 
revolution of 1848, while the other three works were writ- 
ten after it, as indictments of the shattered radical hopes 
of the past. Although Bettina suspects Stirner of irration- 
alism and idealism, she hopefully sees in him the basis of 
all future ethical and social thinking. Bettina’s dialogue 
is a rather naive document of the optimism of pre-revolu- 
tionary radicalism. On the other hand, Giseke’s fictional 
“Stirner” commits suicide, thus consciously pointing out 
to his impotent fellow-emancipators the only way of escape 
from oppression. In the works of Jordan and Daumer, an 
omnipotent Religio Triumphans remains eternally victori- 
ous over the human quest for freedom, even though the 
atomistic amoralism of Stirner seems to offer a partially 
practicalbe means of spurious independence. 

Microfilm $2.45; Xerox $8.60. 187 pages. 





VILLON ET LA CRITIQUE MODERNE 
(L. C. Card No. Mic 58-3744) 


Elie Robert Vidal, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to secure some correctives 
and new classifications concerning the character of Fran- 
cois Villon and the nature of his poetry. A writer of his 
stature has, of course, long been subjected to all manner 
of critical and scholarly investigation. But, given the range 
of disagreement and uncertainty which still prevails, a new 
mise au point is already overdue. : 

For convenience, past studies on Villon may be divided 
into three types: popularized transmogrifications of the 
poet’s character; sentimental and even nostalgic beautify- 
ings on the one hand, and on the other, sentimental vilifica- 
tions (based usually on moral grounds); scholarly attempts 
with a view to sound an impartial perspective. 

Together with a detaiied commentary on numerous con- 
troversial passages in the 2023 - verse Grand Testament, 
this thesis seeks to re-evaluate trends of modern interpre- 
tation in terms of monographs and articles which have 
seemed the most pertinently illustrative. Manifestly, the 
first two types of “study” (as just noted) can be dismissed 
in short order. To be sure, the remarks of A. G. Fite 
reflect a misplaced *Villonian” zeal which is too widespread 











to be ignored: hence some paragraphs in which he is 
merely the hapless example. . 

In a brilliant article on the mediaeval “poetic I”, Leo 
Spitzer has brought sound sense against those who would 
read too much autobiography into the Testament. At the 
same time, he has gone too far in other directions. Con- 
sequently, it is proposed here that there is little if any 
evidence of edifying purpose in Villon’s poem, that his 
“poetic I” is vividly different from any vague literary as- 
similation, that a corrective in aesthetics (including poetic 
content) is needed to inform what stylistic analysis alone 
cannot supply. 

Some of the findings and revised positions to which this 
thesis would attach importance are as follows: 

1) Far from being either poésie pure or random fancy, 
Villon’s Testament derives from fifteenth-century French 
realism and mediaeval tradition, is astutely organized 
parody, and reveals a man whose character and verse are 
highly integrated. 

2) Villon’s intense preoccupation with death is taken 
up more with the after-life than with death itself, although 
he fully shared Montaigne’s later anguish over death’s 
“preparations” as well. 

3) Although occasionally serious about his likely belief 
in divine goodness, Villon fails to accept convincingly the 
validity of repentance and rests in his impenitence through- 
out, 

4) Contrary to the traditional view, Villon has scant 
regard for the uncle whom he still calls his “more than 
father.” The poet, in fact, has little respect for anything 
on earth. Rather, he stresses the absurdity of life and the 
fatuous seriousness in most of mankind. 

5) Miscellaneous. -- Villon’s use of the 108th Psalm 
(widely regarded as important for the genesis of the entire 
poem) becomes a hitherto unsuspected dividend in irony 
against his most hated oppressor. One of the poet’s lady- 
loves, Marthe, was not of high birth. The legacy of the 
Pet-au-Diable receives a new explanation. The Ballade 
de bon conseil, ostensibly sincere and penitent, can be 
shown on chronological grounds to invite perforce the op- 
posite interpretation. 

Microfilm $3.65; Xerox $12.40. 281 pages. 

















A CRITICAL STUDY OF THE NOVELS 
OF HENRY GREEN 


(L. C. Card No. Mic 58-3298) 


Andrew Kingsley Weatherhead, Ph.D 
University of Washington, 1958 


This study is based on the hypothesis that the important 
theme in each of Henry Green’s novels is self-creation. 
Characters, lured by visions, emerge from childhood or 
from other static situations, descend with the whatever 
pains into the dark for self-discovery, and break through 
alienation into community; or they partly proceed thus, or 
they altogether decline to do so. The study examines the 
different novels as they manifest the process of self-crea- 
tion in different stages and aspects, approached with vari- 
ous zeal by characters of various ages and social classes. 
And it examines the modifications of the terms according 
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to which self-creation is approached. Blindness, Green’s 
first novel, describes the development of a boy of seven- 
teen. His blindness predominantly objectifies dread which, 
according to Kierkegaard, is an ineluctable concomitant of 
self-creation. In Living, the protagonist, Lily Gates, 
dreams of actualizing her selfhood .in terms of husband 
and children. But having relinquished the security of her 
home in the pursuit of freedom she shortly returns thither, 
where without attaining to her vision she comes to enjoy 
certain of its features etiolated by their contact with the 
world. In Party Going a group of young aspirants for 
growth wait in the darkness for the train that will carry 
them to freedom. All of them, however, flirt with the 
temptation to return home to the comfortable security of 
the known. 

In Party Going, mutual sexuality appears as a synec- 
doche for the simultaneous achievement of the freedom of 
the self and the annihilation of alienation. The progress 
toward freedom of Richard Roe in Caught is also marked 
by proper sexuality. But here sexuality is manifested as 
the “temporal reversion” of an early ecstasy. The struc- 
ture of Caught is analogous to that of the dream, many of 
the percepts in the environment of the protagonist are 
selected or selectively perceived according to his subcon- 
scious need. In Loving, the chief conflict is waged between 
static security and growth. Raunce, the butler, establishes 
himself comfortably below stairs; growth, for which sex 
is again the synecdoche, demands that he leave. But in 
Loving there is a shift in values; for whereas in the novels 
before Caught protagonists have relinquished their security 
to our applause, here the security itself purveys delight 
and gains our favor. And such acceptance of the possibility 
of a plurality of “goods” becomes the characteristic mode 
in Green. 

Back develops the motif of the “temporal reversion” of 
the ecstasy and expands it to make it the main theme of 
the novel. In Concluding the large conflict is waged be- 
tween Miss Edge, hostile to individuality, and Mr. Rock 
supporting it. The former deplores the latter’s presence 
and seeks to remove him. In Concluding the strategy of 
the novel tends to endorse the cause of the individual. For 
individualism finds its equivalent, in the dichotomy posited 
by Ransom, in texture; while institutionalism is equivalent 
to structure. And structure gives way to texture. A simi- 
lar relationship between theme and strategy is discovered 
in Nothing, where structure is equivalent to Mayfair soci- 
ety, and as such seeks symmetry. But society in Nothing, 
although somewhat constraining and although secure, is 
not inimical to self-creation. And thus while pursuing the 
latter in sexual terms the protagonists tend also to support 
structural symmetry. In Doting structure is equivalent to 
marriage and plays a comparable role; the married pro- 
tagonists each proceed unilaterally, as texture, through 
rituals of self-creation. And each is constrained by the 
marriage. Microfilm $3.30; Xerox $11.40. 256 pages. 









































THE DRAMAS OF CASAR VON ARX 
(L. C. Card No. Mic 58-2949) 


Gloria Claire Winslow, Ph.D. 
Indiana University, 1958 


This study arose from the conviction that hitherto no 
sufficiently detailed evaluation has been made of the works 
of the Swiss dramatist, Casar von Arx (1895-1949). 

In short essays such leading German literary histori- 
ans as E. Max Bram and Wilhelm Kosch have praised the 
work of von Arx, and the Neue deutsche Biographie of 1953 
refers to him as the most significant Swiss dramatist since 
the 16th century. To date, however, little research has 
been done on the works of von Arx. Two Swiss disserta- 
tions, Studien zur Dramentheorie von Casar von Arx, by 
Josef Moser, and Cdsar von Arx, by Ernst Prodolliet, and 
a brochure, Casar von Arx, by the dramatist’s friend, Hans 
Kagi, comprise the longer works which have hitherto ap- 
peared. The only remaining criticism consists of short 
articles. 

A consideration of the existing research on von Arx 
reveals several misconceptions with respect to the scope 
of his work. The two previous dissertations, as well as 
most of the shorter appraisals, are by Swiss authors; 
these tend almost without exception to consider von Arx 
primarily from the standpoint of a “nationaler Dramatiker.” 
Two phases of his work, his satires and burlesques and his 
two dramas dealing with contemporary subject matter, 
have been virtually ignored; even his historical dramas, 
in which his real strength lies, are considered chiefly as 
glorifications of Swiss character and traditions. 

Another misconception which has arisen with respect 
to von Arx is that he was above all a “glanzender Konner, ” 
a virtuoso who excelled in creating theatrical effects rather 
than a serious dramatist. Partially responsible for this 
conception is the fact that several of the few existing criti- 
cal works were written before the appearance of his last 
play, Bruder in Christo, and thus cannot represent an 
adequate appraisal. 

In the present study von Arx’s works are divided into 
the three categories into which they appear logically to 
fall: his historical dramas; his burlesques and satires; 
and his dramas dealing with twentieth century matter. With 
the dramas are correlated the dramatist’s essays and lec- 
tures, which illustrate the development of his dramatic 
theories. Pertinent materials were obtained, during an 
extended stay in Niedererlinsbach, Switzerland, from von 
Arx’s Nachlass, now in the possession of the dramatist’s 
friend, August Kamber. 

Von Arx cannot be considered a major dramatist. How- 
ever, from a close analysis of his works it appears that 
the scope of his achievement is wider than has hitherto 
been recognized. His burlesques and satires reflect the 
influence of German Expressionism and probably Bert 
Brecht, and display a fascination for the unusual and ex- 
perimental, as well as a striking instinct for the theatri- 
cally effective. The historical works reveal a steady de- 
velopment in von Arx’s attitude toward the role of drama 
and the dramatist. The early works, from his youthful 
Die Rot Schwizerin (1917), to the widely acclaimed Der 
Verrat von Novara (1933), tend to emphasize theatrical 
effectiveness at the expense of depth. Following Der 
Verrat von Novara, however, von Arx turned his attention 
in his historical dramas to religious and metaphysical 
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questions, and appears increasingly to approach the tradi- 
tion of German classical tragedy. These dramas remain 
“national dramas” only to the extent of subject matter; the 
problems involved and the viewpoints under which they are 
treated are universal. Von Arx’s last and best drama, 
Bruder in Christo, reveals a deep sense of the genuinely 
tragic and compares favorably with any drama written in 
German in the decades between 1920 and 1950. 

Microfilm $2.70; Xerox $9.40. 207 pages. 
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Supervisor: Robert E, Spiller 


This work may be considered as the development of an 
hypothesis through the use of an example. Starting with 
the example, John Dos Passos, I arrived at the hypothesis 
implied in the subtitle, Artist to Citizen--that is, that these 
are mutually exclusive terms. 

Chapter I, Telemachus’ Quest, begins the analysis of 
Dos Passos’ career with biographical materials (provided 
largely by Dos Passos himself--as autobiography) related 
in a general way to cultural and social phenomena, The 
organization here is chronological, a tracing of the quest 
of an illegitimate son for a scarely-known father, of a 
Man Without a Country (a recurring symbol in Dos Passos) 
for a fatherland. Included are analyses of his writing: his 
contributions to the Harvard Monthly; his books, particu- 
larly his first four novels and Rosinante to the Road Again 
(1922); and his many contributions to American periodi- 
cals. These last reveal an apparent political progression 
in the twenties and thirties from the Liberator to the New 
Masses, to the New Republic, to Common Sense and Es- 
quire, and ultimately to Life in the forties. In terms of 
his quest, I interpret this as a progression towards accept- 
ance of the United States rather than as one away from 
communism, or even radicalism. The discovery that this 
progression appeared to be complete about 1936, when 
Dos Passos reached the height of his artistic career with 
the publication of The Big Money, led to the hypothesis 
that there might be a vital relationship between the two 
events. 

In Chapter II, Art and Society--The Search for Form, 
the organization is again chronological, but the method is 
intensive analysis of Dos Passos the artist--from the 
Harvard Monthly to U. S. A.--as opposed to the general 
exposition of his career in Chapter I. Despite the apparent 
political progression revealed in Chapter I, all of Dos 
Passos’ work, upon analysis, may be seen as the expres- 
sion of a consistent philosophy--a pragmatic humanism-- 
by a consistent method, criticism. Thus the progression 
emerges here as an approach to the achievement of form-- 
in Dos Passos’ success as a craftsman and in his feeling 
of unity with other American craftsmen in the thirties. 

In Chapter III, History and Society, the “Architect of 
History,” continues the discussion of Dos Passos’ critical 
methods and attempts to unite the artist with the cultural 
historian, Dos Passos’ dual role throughout his career. 























The synthesis of art as criticism and history as criticism 
he achieved in his final perfection of the documentary 
novel as an art form in U. S. A., in which the histories of 
the author and his society are made one. 

Chapter IV, Art and Citizenship, the various quests of 
Dos Passos meet with their almost simultaneous satisfac- 
tion. About 1936 events at home and abroad, including his 
accomplishments in U. S. A., allowed him to accept the 
United States as his “Chosen Country.” Thus Dos Passos 
lost what I have called “the essential isolation of the artist” 
in achieving the long sought status of citizen. As a result 
the emphasis of his writing switched from art to history, 
but it is still criticism; and if we have lost an artist, we 
have gained an intelligent, informed, articulate citizen- 
historian. We cannot very well afford to regret it. 

Microfilm $3.35; Xerox $11.40. 260 pages. 
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Columbia University, 1958 


In the nineteenth century the legend of Salome, daughter 
of Herodias, experienced a wide revival of interest in 
French letters. This study traces the legend’s develop- 
ment from 1842 to 1891, with emphasis on those treatments 
created by the leading exponents of art for art’s sake. Not 
limiting itself to comparative descriptions of the different 
versions of the basic biblical story, it also attempts to 
explain them in the light of the movements which produced 
them and in the light of their creators’ individual tempera- 
ments and esthetics. 

Chapter One reviews the history of the Herodias-Salome 
legend prior to 1840 and presents the chief sources from 
which the authors under study drew for inspiration and 
information. The remaining chapters are concerned chiefly 
with exposing the diverse metamorphoses which the origi- 
nal legend underwent at the touch of Heine, Mallarmé, 
Flaubert, Huysmans, Laforgue, and Oscar Wilde. Achapter 
on minor treatments of the theme which in some way bear 
on the major works includes brief discussions of poems 
by Banville and Lorrain, and of the Salomes painted by 
Regnault and Moreau. 

The century’s first important work dealing with the 
legend is Heine’s Atta Troll. It assumes importance par- 
ticularly when viewed in terms of its possible influences 
on post-romantic treatments of the subject in France. In 
the cursed hunt sequence Heine takes a secular approach 
to the legend and converts Christian tradition’s villainess 
into a heroine who becomes symbolic of the gratuitous 
character of beauty. Close analysis of Mallarmé’s treat- 
ment of the theme reveals that Hérodiade constitutes the 
poet’s first major attempt to convey in verse aristocratic 
esthetic principles already expressed in several prose 
poems and critical essays. The symbol of the sterile, 
aloof princess is a simultaneous representation of Mal- 
larmé’s conception of Beauty, the poetic soul and its crisis 
when engaged in the alchemy of composition, and the poetic 
creation itself. Flaubert’s intent in Hérodias is to give his 
reader “une bosse de haschisch historique” as beautiful in 
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its contrivance as it is ugly in the truth of its circum- 
stances and motivations. Flaubert’s interest in the sub- 
ject is also dissociated from its religious element. But 
whereas Heine and Mallarmé created their heroines some- 
what in their own images, Flaubert created his Hérodias 
only after consulting all available documents, with the 
result that her presentation and that of the entire incident 
comes as close as possible to complete objectivity and 
impersonality. 

Huysmans’ application of the Salome subject (in A re- 
bours) is based on its traditional use as a symbol of Lux- 
ury. Des Esseintes, prototype of the decadent esthete 
repelled by the mediocrity of his surroundings, would re- 
turn to Luxury the respect accorded it by antiquity, before 
it was branded a sin by Christianity. In his longing for 
escape, he worships at the shrine of Moreau’s Salomé and 








builds an artificial paradise dominated by her presence. 
Laforgue’s version of the legend appears in the Moralités 





_légendaires, in which he takes several of symbolism’s 





prototypes and builds allegories about them satirizing the 
extreme turns of that movement, particularly the tendency 
to break off contact with life’s realities. Salomé satirizes 
Mallarmé’s portrayal of the implacable princess as well 
as Laforgue’s own futile struggle to formulate an accept- 
able conception of the absolute. Wilde’s Salomé, originally 
written in French, achieves a veritable summation of the 
interesting facets of his predecessors’ versions. Review 
of its diverse treatments demonstrates how the subject 
lent itself effectively to the expression of artistic discon- 
tent with the utilitarian preoccupations of an era which 
saw bourgeois standards encroaching upon the sacred do- 
main of art. Microfilm $3.65; Xerox $12.40. 281 pages. 
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SOLUTION OF A NONLINEAR EQUATION ARISING IN 
A DISCONTINUOUS CONTROL PROBLEM 


(L. C. Card No. Mic 58-3801) 


Robert Wallace Brown, Sr., Ph.D. 
Oregon State College, 1958 


Major Professor: A, T. Lonseth 


Given a linear second order system and a relay type 
velocity control feedback loop, the existence and unique- 
ness of the solution for the corresponding nonlinear differ- 
ential equation is considered. The effects of dead zone in 
the relay and inertia in the control linkage are included in 
the analysis of the system by introducing an entire func- 
tion for the force-producing term in place of the usual 
step function. The differential equation is transformed 
into a nonlinear Volterra integral equation which is solved 
by an extension of known methods for nonlinear Fredholm 
integral equations. The solution to the integral equation, 
in the form of an infinite series in powers of the initial 
values, is shown to satisfy the differential equation and, 
under certain restrictions, is shown to be unique. 

In an appendix the resolvent kernel is calculated for a 
kernel of polynomial type, as is the kernel in the present 
investigations. Microfilm $2.00; Xerox $3.00. 48 pages. 


ON THE ALGEBRAIC THEORY 
OF THE SECOND ORDER HOMOGENEOUS 
QUADRATIC DIFFERENTIAL EQUATION 


(L. C. Card No. Mic 58-3063) 


Roger Chalkley, Ph.D. 
University of Cincinnati, 1958 


This paper is concerned with the investigation of the 
solutions of the second order homogeneous quadratic dif- 
ferential equation 


(1) Qly) = ay”y” + by”y’ + cy”y + dy’y’ 
+ ey’y + fyy = 0, 


where the coefficients a, b, c, d, e, f are arbitrary ele- 
ments of a differential-algebraically closed differential 
field es of characteristic zero. It is assumed throughout 
that the differential polynomial Q(y) is multiplicatively ir- 
reducible. | 

Elements p, q, r, s of my can always be determined so 
that equation (1) may be written as 


(2) Q(y) - ay”y” + by” y’ + cy”y 
+ (py’ + qy)(ry’ + sy) = 0. 


The roles of the elements p, q and r,s can be inter- 
changed without affecting equation (2). It is assumed that 


whenever possible these elements are named so that not 
both of the conditions 


(3) pq’ - p'q-q =0, 
(4) cp - bq = 0 


are satisfied. 

If y, denotes any non-zero solution of equation (2), then 
all constant multiples of yp are also solutions and form the 
solution ray {y, } of equation (2). When the condition (3) is 





satisfied, the solution ray of the equation 


(5) py’ + qy = 0 


forms a fragmentary solution ray of equation (2). 


THE CASE: a#0. All the remaining solution rays of 
equation (2) are given as solution rays of the correlation 
equation 














(6) (pt? - bt, + ar)y’ + (qt> - ct, + as)y = 0 


corresponding to the solutions t, (belonging to ) of the 
allocation equation 








(7) Lit) = (i,t? + Lt + 1,)t’ + 1,t*+ Lt” 


+ 1t* + 1¢+1,20, 


where the coefficients 1j are explicit expressions involving 
the coefficients of equation (2). To different solutions t, of 
the allocation equation there correspond distinct parame- 
terized solution rays {y¢, } of equation (2). A fragmentary 
solution ray (when it exists) can not be represented as a 
parameterized solution ray. 

A quadratic differential equation (2) possesses (one or 
two) singular solution rays if and only if the corresponding 
allocation equation (7) is multiplicatively reducible. When 
the conditions (3) and (4) are both satisfied, there exists a 
fragmentary solution ray which is also a singular solution 
ray of equation (2). All other singular solution rays of 
equation (2) are given by the parameterized solution rays 
{y; ,+ corresponding to the zeros to of the polynomial factor 
in t which splits from L(t). There must be precisely zero, 
one, or two singular solution rays of equation (2). 


THE CASE: a=0. The solution rays of equation (2) 
(except for a possible fragmentary solution ray) are given 
by the solution rays {yet of the correlation equation 














(8) (pty - b)y’ + (qt,- c)y = 0 


corresponding to the non-zero solutions t, of the allocation 
equation 


(9) Lit) =0. 


Again, different solution rays {y; ,} correspond to different 
solutions to of the allocation equation. Also, if there is a 
fragmentary solution ray of equation (2), it can not be 
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accounted for as a parameterized solution ray. For this 
case (a = 0) there can be no singular solution rays of equa- 
tion (2). The allocation equation (9) is a form of the much 
investigated Abel type differential equation. 

A special solution procedure is given for the class of 
substitutionally reducible quadratic differential equations. 
In certain particular cases the solutions can be specified 
in a remarkable manner. 

An example is given of a class of quadratic differential 
equations for which each equation has an infinite number of 
linearly independent solutions. For any positive integer 
n 2 3 there exists a quadratic differential equation having 
n as the maximum number of linearly independent solu- 
tions. Microfilm $2.00; Xerox $4.80. 92 pages. 


FREE PRODUCTS OF a-DISTRIBUTIVE 
BOOLEAN ALGEBRAS 


(L. C. Card No. Mic 58-3269) 


Dorothy Jean Christensen, Ph.D. 
University of Washington, 1958 


Let a be an arbitrary infinite cardinal. LetYé be a 
category of a-representable Boolean algebras and their a- 
homomorphisms and let {B,,! we Q} be a set of algebras 
of %. An a-representable Boolean algebra B is called a 

-product of the B,,’s if there exist a-isomorphisms 
iw€ Yo, iy: By ~ Bfor all we Q, such that for any set 
{hy | we Q} of a-homomorphisms in %, hy : By + Be ©, 
there exists a unique a-homomorphism h: B + B which 
satisfies hig = hy for allwe 2. If Be G, Bis calleda 
free Y%-product. 

It is shown that the free -product exists if % is the 
category of all a-representable Boolean algebras and their 
a-homomorphisms and if is the category of all a-dis- 
tributive Boolean algebras and their a-homomorphisms 
into a-distributive Boolean algebras. The free ¥-product 
is unique (to isomorphism) when it exists. The construc- 
tions of the free a-representable and free a-distributive 
products are based on a general method of construction of 
G- products. 

In addition to the construction of a free a-distributive 
product a characterization of this product is given in terms 
of a family of a-independent subalgebras whose union a- 
generates the product. 

It is shown by example that the free a-representable 
product and free a-distributive product are not in general 
isomorphic. Microfilm $2.00; Xerox $3.60. 63 pages. 


SILOV BOUNDARIES INDUCED 
BY CERTAIN BANACH ALGEBRAS 


(L. C. Card No. Mic 58-3270) 
William Wistar Comfort, Ph.D. 
University of Washington, 1958 


Let G be a commutative semi-group and ¢, (G) the 


Banach algebra described by Hewitt and Zuckerman (Trans. 


Amer. Math. Soc. vol. 83 (1956) pp. 70-97). Let G be the 


H, is 0. 





set of all semi-characters on G, and suppose that G sepa- 
rates points of G, so that (,(G) is semi-simple. For each 
element a of {,(G), define @ on G by the relation a@(X ) 


- 21 a(x)X(x). Let @ denote the Silov boundary induced 
X€ 
in G (with the Gel’fand topology) by the algebra [(/, (G) eB 
Let B={ Xe€G| IXl=1},F ={xXeG| |X l=0or 1}. 
Among the results obtained are the following: BCa c T. 
If G is a union of groups (in particular, if every element of 
G is idempotent), then '=G=0. For X,, X,inT, 
write X, - X, ifthereisa Xe BwithXX, = X,. Thend 
is the union of those ~- equivalence classes which it meets. 
If Xe I, write Gj ={xeG| |Xx)! =i} i=0, 1. Let G” be 
the semi-lattice defined by Hewitt and Zuckerman (loc. cit. 
p. 78), i.e., let G” be the set consisting of those subsets 
H,, of G of the form H, = {y € GI X(y) = 0 if and only if X(x) 
= 0 for each X ¢G}, with H, Hy = inf{Hx,Hy}=Hxy. EX 
is isolated in J”, then there is a finite group Hx e G” for 
which H,G,= H,, and X ¢ @ if and only if the only exten- 
sion in J of X |G, to each nongroup covered in G” by 
Microfilm $2.00; Xerox $4.00. 75 pages. 


BAYES ACCEPTANCE SAMPLING PROCEDURES 
FOR LARGE LOTS 


(L. C. Card No. Mic 58-3606) 


Donald Guthrie, Jr., Ph.D. 
Stanford University, 1958 


A lot consisting of N items is characterized by N inde- 
pendent non-negative random variables Xj, i= 1,2, ..., N, 
with common distribution function F(x A) depending on a 
single parameter A, with Xj; indicating the quality of the 
ith item. 

A sample of n items is chosen at random from the lot 
and a decision to accept or reject the uninspected re- 
mainder of the lot is based on the observed values of the 
random variables X,,...,X,. The consequences of this 
Gociaten are appraised by the following cost model, where 
S,= 2% X; for k=1,2,...,N. 

i=J 


j 


Action | Cost 


a,(Sy;-S,) + a,(N-n) + s,S, + sen 





Acceptance 


Rejection r,(Sy-S,) + r2(N-n) + s,S,, + sgn. 





It is assumed that the distribution function F(xIA) is a 
member of an exponential family with E(X|A) =A. Further- 
more, the values of the parameter A are assumed to have 
an a priori probability distribution G(A). The problem is 
thus reduced to one of finding the Bayes decision rule for 
given n and then the Bayes sample size n*(N). 

The essentially unique Bayes decision rule is 


*(s_) k E(AISn = Sn) =c, 
6°(s,) = 


\ 0, otherwise, 


To = 
: — , and 6 indicates the probability of accept- 





where c = 


1 
ance of the lot if s, is the observed value of the sufficient 
statistic S,. This rule is shown to be equivalent to 
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1, & = tn) 


( o, : 8, > Gap. 


§*(s_, ) = 


The remainder of the paper is devoted to obtaining asymp- 
totic expressions for t(n) as n +o , and n*(N) asN-o , 
The class of a priori distributions for which explicit char- 
acterizations of t(n) are given includes (i) distributions 
which are twice continuously differentiable at c with G’(c) 
>0 and (ii) distributions which assign probability one toa 
finite number of points. The Bayes sample size n*(N) is 
characterized for the above classes of a priori distribu- 
tions G(A) and two classes of distribution functions F(x1A), 
including many distributions commonly arising in practice. 
It is shown that in ¥ oan (i) above n*(N) is asymptotically 
proportional to N’/* and in case (ii) n*(N) is asymptotically 
proportional to In N - : In InN. 

Microfilm $2.00; Xerox $3.00. 56 pages. 


A BOUNDARY VALUE PROBLEM FOR A SYSTEM 
OF ORDINARY LINEAR DIFFERENTIAL EQUATIONS 
INVOLVING POWERS OF A PARAMETER 


(L. C. Card No. Mic 58-3535) 


William Ashton Harris, Jr., Ph.D. 
University of Minnesota, 1958 
Supervisor: Hugh L, Turrittin 
This paper is concerned with the existence and nature 
of eigenvectors which are solutions of a vector differential 
equation of the form 


™ A(x,A) y (x,A) + g (x,A) » axSb, 


: ae 
dx y (x,A) 
with the boundary conditions 
W, (A) ¥(a,A) + W,(A) y(b,r) = 0. 


The A(x,A), W,(A) and W,(A) are nxn matrices which 
possess convergent representations of the form 


A(x,A) = A" 7 A; (x) a7 


W, (A) = A 2 Wa rs 
j=0 
wea) =a we ae 
ae * Be Wel 
| qe 
when the complex parameter A is sufficiently large; h is a 
positive integer and ¢ is a non-negative integer. 
The adjoint boundary value problem 


2. 


as Z(x,A) = A(x,r)B(x,a) + c(x,a), a<x<b, 


Mz (A) Z(a,A) +°M4(a) B(b,a) = 


where superscript T indicates a transpose, is defined and 
the usual theorems concerning the interrelation between 
the two problems are proved. 

Sufficient conditions are imposed upon the matrix A(x) 





in order that asymptotic solutions of the system of differ- 
ential equations as provided by Turrittin (Annals of Math. 

Studies 29:81-116, 1952) exist in a finite number of curvi- 
linear sectors that cover the complex A-plane. 

Appropriate Green functions are discussed for the 
boundary value problem and its adjoint, and the residues 
of the Green’s function are evaluated in special cases and 
utilized. 

The existence and nature of eigenvalues and eigenvec- 
tors is established and the possibility of the expansion of 
an arbitrary vector f(x) in terms of the eigenvectors is 
discussed and formal eigenvector series are constructed. 

The convergence of these formal eigenvector series 
properly modified and bracketed is directly related to the 
convergence of a contour integral in the A-plane taken over 
a sequence of increasing closed contours. Sufficient con- 
ditions are imposed which allow the convergence of this 
integral to be established and permit the evaluation of the 
limit in terms of A(x,A), W, (A), W, (A) and the arbitrary 
vector f(x). 

The main tool employed is asymptotic expansions of so- 
lutions of systems of linear ordinary differential equations 
containing a parameter. 

Microfilm $2.00; Xerox $6.60. 140 pages. 





ALGEBRAIC EXTENSIONS OF BANACH ALGEBRAS 
(L. C. Card No. Mic 58-3538) 


Gerald Arthur Heuer, Ph.D. 
University of Minnesota, 1958 


Major Adviser: Bernard R. Gelbaum 


Let A be a commutative normed linear algebra over the 
complex numbers, having an identity, and let a(x) be a 
polynomial over A with leading coefficient 1. In a recent 
paper (Proc. Amer. Math. Soc., vol. 7 (1956) pp. 203-210), 
R. Arens and K. Hoffman norm the algebra B obtained from 
A and a by field extension methods, and show that tracta- 
bility of A is preserved under extension if the discriminant 
of a is not a zero divisor. (See above paper for notation 
and terminology.) 

In this thesis it is shown that if the discriminant of a 
is in no maximal ideal of A, then each component of the 
maximal ideal space H(B), of B, is a covering space for 
the space H(A), and that several properties of A in addition 
to tractability may be inherited by B. Denote the statement 
“the discriminant of a is in no maximal ideal of A” by 
“condition (d).” Theorem: A = C(H(A)) and condition (d) 
imply B = C(H(B)). Theorem: A is dense in C(H(A)) and 
condition (d) imply B is dense in C(H(B)). Theorem: A is 
regular and self-adjoint, and condition (d), imply B is regu- 
lar and self-adjoint. The second of these theorems holds 
if condition (d) is replaced by the following slightly weaker 
condition:, for each h in H(A) at which aq (h) = 0, all 
roots of the equation A" + a__, (h)AM-2 + +++ + a,(h)A + a,(h) 
= 0 are equal. d(a) here denotes the iuceteunane of a, and 
a(x) =agta,X+°**+a,_.x” *+x™. An example shows 
that the first of the above ville 3 fails in the absence of 
condition (d), even if the weaker condition is satisfied. 

Proofs utilize the fact that, while a(x) = 0 has no solu- 
tions in A, the representation algebra A does contain local 
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solutions. The last theorem also employs the construction 
technique for a partition of Dieudonné. 
Microfilm $2.00; Xerox $3.00. 49 pages. 


APPLICATION OF THE FRECHET DIFFERENTIAL 
| TO THE APPROXIMATE SOLUTION 
OF THE VOLTERRA INTEGRAL EQUATION 


(L. C. Card No. Mic 58-3808) 


John Hilzman, Ph.D. 
Oregon State College, 1958 


Major Professor: A, T, Lonseth 


The resolvent kernel S[K] and the solution y|K] of the 
Volterra integral equation of the second kind are treated 
as functionals (in the sense of A. D. Michal) of the given 
kernel K. The given kernel is replaced by an approximate 
kernel K,, with known resolvent S/K,|, yielding a solution 
y|K,]. An approximation to the exact solution y[K] is ob- 
tained from a Taylor-type expansion, in Frechet differen- 
tials of y[K] evaluated at y|K,| with increment dK = K - Ko, 
of y|K]: 


(1) y[K] = y[Ko] + dy[Ko;dK] + 5) dy[K,;dK] 


+= 
31 


Precise error estimates are available in terms of 
norms. It is shown that 


d°y[K,;dK] +... . 


hy[K] I< y[K,] we? HK I (240 S[Ko ] I) 


and for any n-order approximation from (1) 
n 1 : 
Hy[K] - y[Ko] - 2 Fy dy’ [KosdK] tt 


< ily, we" ll aK Il (1L+ull S[Ko J) 


a [ulldK U(1+uS[Ko] I) ] 
j=0 j! 





where || G(x,t) = max Ms G(x,t)1, Il g(x) ll = max _, | g(x) |, 


and u =|b-a|. 
A numerical example is worked. 
Microfilm $2.00; Xerox $3.00. 46 pages. 


INITIAL AND BOUNDARY VALUE PROBLEMS 
ASSOCIATED WITH THE PARTIAL 
DIFFERENTIAL EQUATION U, xx + U; = 0 


(L. C. Card No. Mic 58-3545) 

Philip George Kirmser, Ph.D. 

University of Minnesota, 1958 
Supervisor: Dr. W. B. Fulks 


This thesis supplies the details of the solution of some 
initial and boundary value problems having physical sig- 





nificance for the equation U,.,,, + U;= 0 on the finite strip 
O= 2S i fort 2 Q. 

This problem is found in studying the infinitesimal de- 
flections of a finite, mass-less beam moving between two 
smooth walls lubricated by a Newtonian fluid, and boundary 
equations having physical significance are those involving 
the function and its first three derivatives, which represent 
slope, internal force, and internal couple, respectively. 
Physically significant problems for the finite strip are 
those in which two such conditions are specified at each 
end. There are 36 such problems. 

The general initial and boundary value problems con- 
sidered are separated into initial value problems in which 
the boundary values are zero, and boundary value problems 
in which the initial values are zero. 

The Green’s function for initial value problems with 
zero boundary values for the function and its first deriva- 
tive at each end of the finite strip is given in terms of the 
eigen-functions of an associated ordinary differential equa- 
tion. The properties of the Green’s function and its deriva- 
tives are given by uniform estimates of the eigen-functions 
in terms of simpler functions, and also by comparison with 
the fundamental solution of the infinite strip initial value 
problem. 

The physically significant boundary value problems for 
zero initial values are solved by reducing the problem to 
solving a set of four integral equations for certain weight- 
ing functions. The solution is carried out by partitioning a 
matrix of integral operators into a singular part and a 
regular part, finding the inverse of the singular part, and 
after pre-multiplication by the inverse of the singular part, 
inverting the remaining equation by a Neumann series. 

For certain boundary conditions the singular integral 
equations degenerate into regular ones. These are the 
boundary conditions for which there is a reflection princi- 
ple for the corresponding zero boundary value problem. 

The physical interpretation of the problem suggests the 
existence of reflection principles for the solution of finite 
strip initial value problems with certain zero boundary 
values, and the non-existence of reflection principles for 
others. The Green’s function is obtained by a reflection 
principle for a case for which such a principle should ex- 
ist, and the non-existence of such a principle demonstrated 
for a case for which it should not exist. It is apparent that 
reflection principles will not play an important role in the 
solution of higher order partial differential equations. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


DIFFERENTIAL EQUATIONS FOR SEQUENCES 
(L. C. Card No. Mic 58-3847) 


Robert Kirkpatrick Meany, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Jacob Korevaar 


This study deals with sequences of complex numbers. 
Addition, multiplication, differentiation, and integration 
are formally defined for sequences, the definitions being 
motivated by a consideration of the corresponding power 
series. A notation for such special sequences as 
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{1,1,1,...} and {1,-1,0,0,0,...} is introduced, and some 
rules for the manipulation of sequences are developed. 

Application is first made to the theory of summability. 
Families of means are defined, a one parameter family 
giving a limitation method equivalent to the first Cesaro 
method, a two parameter family giving a limitation method 
equivalent to the second Cesaro method, etc. 

The symbolic equations y’ = xy and y” = xy are then 
considered, and some Tauberian theorems are proved. The 
results for the first degree equation are typical. Written 
out in terms of the individual elements of the sequences, 
the first degree equation says that y, is arbitrary and yn, 
is defined by the recursive relation 


(n + 1) Ynti = Xo¥Yn +--+. +XnVo - 


Three cases are considered: (1) 0< x, < 1; (2)1< x, 
< M; and (3) x,+...+Xn- (n+ 1) = 0(1), together with 
either of the inequalities x, 2 €= Oorx,*=2-€e£ 2, 
where 0 = €= 1. In the first two cases it is found that yn 
approaches a limit as n+. In the third case there is a 
number L such that y>+...+yn- L{n + 1) = 0(1), and if 
e> 0, then yn = L + O(n™°). 

Microfilm $2.00; Xerox $3.00. 51 pages. 


A CONTRIBUTION TO THE THEORY 
OF BULK QUEUES 


(L. C. Card No. Mic 58-3619) 


Rupert Griel Miller, Jr., Ph.D. 
Stanford University, 1958 


A general bulk queue model in which groups of entities 
(individuals or elements) arrive at a service line and are 
serviced in groups is defined. The service groups do not 
necessarily coincide with the arrival groups. The sizes of 
the arrival groups (N;) and the inter-arrival times (A; ) 
are independently, identically (respectively) distributed 
random variables. The quotas or numbers of entities al- 
lowed in the service groups (M;) and the service times (S;) 
are also independently, identically (respectively) distrib- 
uted random variables. 

Four assumptions are placed on the queue discipline 
and service mechanism: (a) there is only a single server, 
(b) the “first come, first served” policy prevails, (c) a 
service period commences only when there is at least one 
entity waiting in the queue to be serviced, and (d) a service 
period commences when there is at least one entity in the 
line to be serviced even if the service group quota has not 
been filled. Assumption (d) necessitates distinguishing two 
different models. In Model I the service group is closed to 
late arrivals even if the size of the group in service is 
smaller than the quota for the service period, but in Model 
II late arrivals are added to the group in service until the 
quota has been met or the service period ends. The serv- 
ice period time in Model II is not increased by late ar- 
rivals. 

Let T* be the length of time from the arrival of the 
first group entering the queue to the first time at which the 
queue is empty. For Model II it is proved that if p = E(N)/ 
E(A) - E(M)/E(S) < 0, then P{T* < © }= 1 and E(T*) <0, 
and if p > 0, then P{T* = © } > 0. For Model I an example 





is exhibited in which p < 0 does not imply P{T* < ~ } = 1; 
the pathology is caused by a regular pattern among N, M, 
A, & 8S. For the special case in which A is exponentially 
distributed it is established that the general recurrence 
properties noted above hold for Model I. 

The special case of Model I in which A is exponentially 
distributed is studied in detail. In particular, the generat- 
ing function of the stationary probabilities of the “im- 
bedded” Markov chain is obtained. The methods of L. 
Takacs [cf. “Investigation of Waiting Time Problems by 
Reduction to Markov Processes,” Acta Mathematica, Acad. 
Scient. Hung., Vol. 6 (1955)] are extended to examine the 
waiting time and busy period problems for the case in 
which all entities are served singly. The Laplace-Stieltjes 
transform of the waiting time distribution is obtained for 
general time t and in equilibrium. The Laplace-Stieltjes 
transform of the busy period distribution is characterized 
as the unique (under mild regularity conditions) solution to 
a functional equation, and the generating function of the 
probability distribution on the number of entities serviced 
during a busy period is also characterized as the unique 
(under mild regularity conditions) solution to a similar 
functional equation. It is noted that if the entities can ar- 
rive in groups greater than one the stationary distribution 
of the “imbedded” Markov chain does not agree with the 
general equilibrium distribution for t +o. 

The special case of Model II in which S.is exponentially 
distributed is also studied in detail. The stationary proba- 
bilities for the “imbedded” Markov chain are obtained ex- 
plicitly. Formally the results resemble those obtained by 
D. M. G. Wishart for a different problem [cf. “A Queueing 
System with X”* Service-time Distributions,” Ann. Math. 
Stat., Vol, 27 (1956)|. The distribution of the waiting time 
is a weighted combination of gamma distributions, but the 
weights are tractable only in certain special cases. The 
busy period problems still remain unsolved. 
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SUBREFLEXIVE NORMED LINEAR SPACES 
(L. C. Card No. Mic 58-3289) 


Robert Ralph Phelps, Ph.D. 
University of Washington, 1958 


If E is a normed linear space, let P(E) be the set of 
those functionals in E* which attain their supremum on the 
unit cell of E. We call E subreflexive if P(E) is norm- 
dense in E*. Every reflexive Banach space is subreflex- 
ive, and it is possible that every Banach space is subre- 
flexive - this question remains open. There exists a 
non-subreflexive normed linear space with reflexive 
completion, All the standard non-reflexive Banach spaces 
are subreflexive, as are their successive conjugate spaces. 

The subreflexivity of a space E is characterized in 
terms of a representation for the bounded, closed convex 
subsets of E, and this is used to improve a theorem by 
Mazur. Various sufficient conditions for subreflexivity 
are given, involving either properties of the norm or the 
existence of a basis in E. Finally, the notion of subreflex- 
ivity is extended to the space of all continuous linear trans- 
formations from one normed linear space to another, and 
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a relation is established between this extended notion and 


ordinary subreflexivity. 
Microfilm $2.00; Xerox $3.00. 47 pages. 


PROBABILITIES ON A COMPACT GROUP 
(L. C. Card No. Mic 58-3294) 


Karl Robert Stromberg, Ph.D. 
University of Washington, 1958 


Let G be an arbitrary compact Hausdorff group. For 
any two complex-valued countably-additive regular Borel 
measures p and A on G there exists a unique complex- 
valued countably additive regular Borel measure p*A on G 
such that 


fr, tz)du*r(z) = ff t(xy)dulxar(y) 


for each complex-valued continuous function f on G. This 
measure can be defined explicitly by the formula 


f, WEx™ a(x) . 


Now p*A is called the convolution of p with X. 

Let P(G) be the set of all non-negative countably addi- 
tive regular Borel measures p on G such that p(G) = 1. The 
members of P(G) are called probability measures. Under 
the operation of convolution and with the topology pq — p if 
and only if 


u*rA(E) = 


L fduq — kL. f dy 


for each complex-valued continuous f on G, P(G) is a com- 
pact topological semigroup. A measure p € P(G) commutes 
with every element of P(G) if and only if 1 (xE) = » (Ex) for 
each xe€G and Borel set E C G. 

For each closed subgroup H of G let #;, be Haar meas- 
ure on H extended to G by defining w};(E) = wy(E N H) for 
each Borel set E CG. If pe P(G), then there exists \ € P(G) 
such that lim A” = p if and only if there exists a closed sub- 


group H of G such that p = @,. 

For each pe P(G), define S(u), the support of p, to be the 
set of all xe€G such that p(U) > 0 for each neighborhood U 
of x. Let pe P(G) and let K be the smallest closed sub- 
group of G that contains S(u). Then lim ft ” exists if and 

-— oO 


only if S(u) is not contained in any coset of any proper 
closed normal subgroup of K. If this limit exists then it is 
equal to W x. 

A measure pe P(G) is said to be degenerate if S(u) con- 
sists of exactly one point. Otherwise p is said to be non- 
degenerate. A measure ue P(G) is said to be an infinite 
product to the right (left) if there is a sequence {yn: n = 1, 
2,...} C P(G) of non-degenerate measures such that 


m= lim py*...*yn (w= lim pn*...*y,). 
nh 0 n- 0 

Let H be a closed subgroup of G of order > 1 and let F 
be a finite subset of G such that no two elements of F are 
in the same left (right) coset of H. Let p be in P(G) and 
suppose that S(u) = FH (S(u) = HF). Suppose. also that there 


exists a number a (0 < @ < 1) such that w(E) = a wy (x™E) 


(u(E) = a@ wy(Ex~)) for each xeF and Borel set E C G. 
Then p is an infinite product to the right (left). 

If G is any finite group and pe P(G), then p is an infinite 
product to the right (left) if and only if there exists a sub- 
group H C G of order > 1 and a non-void set A C G such 
that S(u) = AH (S(yu) = HA). 

A measure pe P(G) is said to be infinitely factorable if 
for each positive integer m, there exists a set {p,,. 

H mb ea ao) such that each jis non-degenerate and u 
= pit... *Um 

If G is finite and »€ P(G) is infinitely factorable, then 
there exists a subgroup H C G of order > 1 and two non- 
void subsets A and B of G such that S(u) = AHB. Every in- 
finite product is infinitely factorable, but there exist infi- 
nitely factorable measures, even on A,, which are neither 
infinite products to the right nor to the left. 
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ON ESSENTIAL ABSOLUTE CONTINUITY 
FOR A TRANSFORMATION 


(L. C. Card No. Mic 58-3467) 
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Let T be a bounded, continuous, single-valued trans- 
formation from a bounded domain D in Euclidean n-space 
R® into R". Concepts of essential bounded variation and 
essential absolute continuity for such a transformation 
have been defined and studied by Rado and Reichelderfer in 
Continuous Transformations in Analysis, Springer-Verlag, 











1955. 
In order that T be essentially absolutely continuous in 
D, it is necessary and sufficient that T be essentially of 


pounded variation in D and satisfy the following condition 


(N) on a certain subset, denoted E(T, D), of D: if S is a sub- 
set of E(T,D) having Lebesgue measure zero, then the im- 
age TS also has Lebesgue measure zero. 

In this paper it is shown that if T is essentially of 
bounded variation in D, then in order that T be essentially 
absolutely continuous in D it is necessary and sufficient 
that T satisfy the following condition: for every positive 
number ¢€ there exists a positive number 6 such that if S is 
a subset of E(T,D) having Lebesgue exterior measure less 
than 6 , then the image TS has Lebesgue exterior measure 
less than €. This result suggests the following definition. 
For every positive integer j, let Dj be a bounded domain 
in R” and let T; be a bounded, continuous. single-valued 
transformation from D; into R™. The transformations T; 
are termed uniformly essentially absolutely continuous 
provided, for all j, Tj is essentially of bounded variation 
in D; ; and for every ‘positive number € there exists a posi- 
tive ‘number 6 such that the following is true for all j: if 
S is a subset of E(T;,D;) having Lebesgue exterior meas- 
ure less than 6, then the image T;S has Lebesgue exterior 
less than €. 

‘A well known theorem in analysis suggests consider- 
ation of the question of whether or not a transformation 
which is essentially of bounded variation need be essen- 
tially absolutely continuous if it is the limit, in some sense, 
of a sequence of uniformly essentially absolutely continu- 
ous transformations. Consider the following hypotheses. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 











MATHEMATICS 827 





(i) The transformations T; converge to T uniformly 
on compact subsets of D. 
(ii) The transformations T; are uniformly essentially 
absolutely continuous. 
(iii) T is essentially of bounded variation in D. 


Since T is assumed to be essentially of bounded varia- 
tion, the question of whether or not these hypotheses imply 
that T is essentially absolutely continuous is equivalent to 
the question of whether or not these hypotheses imply that 
T satisfies condition (N) on E(T,D). It is shown that (i), 
(ii) and (iii) do imply that T satisfies condition (N) on a 
number of subsets of E(T,D). An additional hypothesis re- 
garding the behavior of T on a certain subset of E(T,D) is 
sufficient to guarantee that T be essentially absolutely 
continuous. The additional hypothesis is actually neces- 
sary. An example is given which shows that (i), (ii) and 
(iii) alone do not imply that T is essentially absolutely 
continuous. Microfilm $2.00; Xerox $4.20. 80 pages. 


ON AN EXPLICIT METHOD FOR THE NUMERICAL 
SOLUTION OF A STEFAN PROBLEM 


(L. C. Card No. Mic 58-3377) 


William F. Trench, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Eugene Isaacson, Bernard Epstein 


The paper is concerned with the numerical solution of 

a boundary value problem for the simple form of the equa- 
tion of heat conduction, where the boundary is not specified 
in advance, but must be determined as part of the solution. 
Specifically, it is required to find functions x(t) and u(x,t) 
such that 

u,, (x,t) na u(x,t), 0< x< x(t), t>0. 

u,(0,t) = -1, t>0O. 
(1) u(x,t) = 0, x = x(t), 

x(0) = 0. 

x(t) = -u_(x(t),t), t > 0. 


t2¢Q. 


An explicit numerical analogue for (1) is formulated. It 
is shown that the mesh functions so defined converge to 
x(t) and u(x,t), the solution of (1). The convergence is es- 
tablished in 0 <t <@, and is uniform in every finite in- 
terval. The existence of the solution of (1) is not assumed 
beforehand; rather, it is shown to be a consequence of the 
convergence of the mesh functions and a previously known 
existence theorem for the classical boundary problem: 


V,,.(X,t) = v,(x,t), O<x<y(t), t>0. 
(2) v_(0,t) = -1, t>0. 


v(x,t) = 0, x= x{t), t20, 


where y(t) is a given boundary curve satisfying the follow- 
ing conditions: 





y(0) = 0, 
(3) y(t)>0 if t>0, 
O = y(t.) - y(t,)=t, -t, if t,>t,. 
As a byproduct, it is shown that an explicit numerical 
analogue of a generalization of (2) yields mesh functions 
which converge to the solution for a boundary curve given 


beforehand, and satisfying (3). 
Microfilm $2.00; Xerox $3.00. 51 pages. 


INTEGRABILITY OF TRIGONOMETRIC SERIES 
WITH MONOTONE DECREASING COEFFICIENTS 


(L. C. Card No. Mic 58-3072) 
Chao-Hui Yang, Ph.D. 
University of Cincinnati, 1958 


Let us consider the following trigonometric series with 
monotone decreasing coefficients :,,}| 0, asn— o , 


1 66 
f(x) = 5A, + Z A, cos nx, 


co 
g(x) = > A,sinnx. 
n=1 n=-1 


The functions defined by these series are continuous in 
(5,27-6), for every 6 > 0, but are not necessarily L-inte- 
grable in (0,7). 

It is known, however, that when h(x) = f(x) or g(x), we 
have the following theorem: 


o 6 An 1 
n(x)h(x) € L(0,7) if and only if 27 -_ n(—) <q @, 


where n(x) = x7” or x77 L{=) [L(x) being a slowly increas- 


ing function in the sense of Karamata [4] | 0< y <1 when 
h(x) = f(x); 0 < y <2 when h(x) = g(x). [For 7(,) = x7”, see 
Boas [2], Heywood [3], Sunouchi [6], and Young [7]; for 


n(x) = x-Y L(=) , see Aljancic, Bojani¢ et Tomié [1] and 
Peyerimhoff [5]. ] 

Instead of n(x) = x-Y or x-Y (=), a more general 7(x) 
is considered in Peyerimhoff [5], namely, (x) = 0 and " 


x n(x) € L(0,7), and the following result is obtained: 
co Zt 
n(x)g(x) € L(0,7) if (I)...... Py nAn J, x 7(x)dx < ©, 


The converse of the above statement also holds if we 
have some additional condition, e.g., 


| ™ A(x) ~~ 1) ly dx > " n(x) gx 
(II) cececee S, a alas (n + 5)>x eel oe ; : 
n n 
e> 0 
for 
+S 


The condition (II) is satisfied in the following cases: 
For x,= 7/A (A> 1), 
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nly) < a n(x) for all O< x< y < Ax, (x = Xo, a>0O), 
or 7(x) <= Bly) forall O< x<y< Ax, (k= xX,, B<9Q). 


In many cases, the condition (I) can be replaced by 


co «UC<OA 1 
n 
... 
In the present work, we shall establish parallel theo- 
rems concerning f(x) as only the case of g(x) is considered 
in Peyerimhoff [5]. We shall always assume the following 


conditions in this paper: 


i) n(x) is a non-negative and L-integrable function in 
(0,7). 


ii) -{,,} is a monotone decreasing sequence tending to zero. 


co 
iii) f(x) = = A, +z A, COS nx. 


Summarizing, the following results are obtained: 
Theorem 1: [If 


1 


(1) z An r n(x)dx < o ,-then 7(x)f(x) € L(0,7) . 





Theorem 2: If 7(x)f(x) € L(0,7), then 





(2) [ro Max <= C(t) (0<t< x, <= 7, C: a constant) 


implies the condition (1). 


Theorem 3: If ¢(x) satisfies the following condition: 





(3) 0<(y) < AS (x) forall O<x< y < Xx, 
(x= x,=7/A,A>1,8s>0), 
then 


(C: a-constant) 
( e€>0 ) 


(4) f*" (e(ty/t** jdt = © o(x)/x**€ 


holds. 


Theorem 4: If 7(x) satisfies the following conditions: 





a) nly) = @ n(x) for all O<x< y S Xx, 


x= x, 7/A (A>1, a >0) 
(5) 
b) n(x) = Bly) for all O< xy Ax, 


x= x 9S m/A (A>1, B <A) 


then the condition (1) is equivalent to the condition (III). 
Theorem 5: If 7(x)/x € L(0,7) and if f(x) € L(0,7), then 





n(x)f(x) € L(0,7) and (1) holds. 


Theorem 6: If 7(x) is non-negative, L-integrable in (0,27) 








1 


> (an + Dn) og [ n(x) + n(2m - x) |dx < © , then 


n=1 


n(x)S(x) € L(0,27), where 


and 


S(x) = = ao+Z (ancos nx + bnsin nx) 


with a, 10 and b, 10, asn+o , 

Conditions on 7(x) can be weakened if we put some con- 
dition on f(x) or on {A,}, and the corresponding theorems 
are obtained. Microfilm $2.00; Xerox $3.00. 31 pages. 
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THOMAS CAMPION: HIS POETRY AND MUSIC, 
(1567-1620); A STUDY IN RELATIONSHIPS 


(L. C. Card No. Mic 58-3321) 


Muriel Tilden Eldridge, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Joyce Michell 


As a prelude to my consideration of the poetry and 
music of Thomas Campion from the point of view of rela- 
tionship, I present first some aspects in the historical 
background of English music and poetry up to and including 
the sixteenth century. Descriptions of the lute and of the 
short-lived English ayre are then offered as introductory 
material prefacing an analysis of selected works of 
Campion. 

Following a discussion of the poet-composer as prose- 
writer and poet, I list my findings with regard to his poetic 
texts, as edited by Edmund H. Fellowes in English Madri- 
gal Verse,’ according to the types of subjects used, the vo- 
cabulary involved, the possible influence of Campion’s 
knowledge of the classics, his metric schemes, his rhyme 
schemes and, in general, the characteristics of his verse 
as typical of the times in which he lived. 

Secondly, I discuss his ayre-settings in the Rosseter- 
Campion publication and in Books I-IV of Campion’s ayres, 
as transcribed by Canon Fellowes in Lutenist Song 
Writers.” I present a study of the melodies and melodic 
phrasing; the use of rhythm, including the employment of 
such elements as rests, syncopation, and shift of accent; 
time signatures and their significance; the use of conso- 
nance and dissonance, chords and chord progressions; ca- 
dences; keys and implied key-relationships in the mixed 
modal-tonal technique strongly tending at the time toward 
stable tonalities. I consider the method of performance, 
the use of introductory or interpolated material, the inte- 
gration of accompaniment and vocal line, the tessitura, and 
the instrumental and vocal figuration. 

Throughout the discussion I point out the intimate inter- 
relationship between text and music, the musical architec- 
ture as related to the poetic structure of the verse. I call 
attention to characteristics in word- or mood-painting re- 
flected in tempos, descriptive melodic phrases and con- 
formances with speech rhythms. I cite twelve selected 
ayres which I feel are of especial value for my purpose and 
describe specific features. 

Finally, I present a word-picture of the man himself, 
as deduced from the assembled material, and assess his 
status as poet-musician from two points of view, that of the 
time in which he lived and of my personal opinion. I be- 
lieve the intended artistic goal on Campion’s part to have 
been to give pleasing musical support and expression to his 
verses in the contemporary idiom, to the end that he might 
contribute to the pleasure of his music-loving friends. In 
closing, I point out the degree to which I think he succeeded 
in realizing his intent. 
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THE INSTRUMENTAL ENSEMBLE MUSIC OF 
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The decline of the Baroque era involved a reaction 
against its musical complexity and intellectuality. In Na- 
ples, around 1725, composers of comic operas began to 
substitute for their highly elaborate arias a type of melody 
based on southern Italian folk-song: simple, appealing, 
popular, and highly singable. The new style soon found its 
way into instrumental music, becoming the most striking 
single characteristic to distinguish the Neapolitan Rococo 
from the music of the rest of Europe and from its own past. 

In his church music, Leonardo Leo remained rooted in 
the Baroque. The polyphonic approach he brought to his 
aria accompaniments and the fugal writing in certain 
movements of his concertos show a reluctance to abandon 
the contrapuntal glories of the past. Nevertheless, the 
eighteen available opera overtures, spanning the majority 
of his creative life, the concerto for four violins, and the 
six violoncello concertos (1737-1738) reveal the progres- 
sive element in Leo, a facet of his artistic achievement 
hitherto unrecognized. 

In the area of symphonic writing Leo was in the front 
rank of the moderns. Porpora, Sarri, and Leo regularly 
based the style of their overtures on the concerto, as 
Alessandro Scarlatti had done during the greater part of 
his career. But in his most mature symphonies Scarlatti 
had tentatively demonstrated a new style of orchestral 
writing, one which treated the orchestra in an integrated 
fashion. Leo, along with Pergolesi and Hasse, taking this 
procedure as standard, developed it in his own works and 
handed it on through his pupils Jommelli, Piccinni, and 
others, until it grew into the orchestral technique of the 
classical era. 

Leo’s contributions to sonata-form are similarly ex- 
tensive. While he did not, like Hasse, involve himself in 
his symphonies in motivic development (which he em- 
ployed, to a certain extent, in the concertos), he shaped his 
first movement expositions and recapitulations ever more 
clearly along the lines of the classical sonata-allegro, 
gradually adding more and more elements of contrast 
among the themes. He had a unique devotion to the sonata- 
form; for while other composers used it only sporadically, 
Leo employed it as a rule. 
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In his concertos Leo continued his enthusiasm for the 
sonata-form, applying it to the solo-orchestra medium 
with skill, though he had no predecessor in this respect to 
look to as a guide. With one exception the concertos are 
in four movements, tempos alternating between slow and 
fast. It is in the slow third movements and the finales that 
Leo uses the sonata-form as such. The first two move- 
ments present it in a combination with the concerto-grosso 
form, in which the solo instrument plays between appear- 
ances of the orchestral riternelli. Basically, therefore, 
Leo’s first movements are formally identical with what be- 
came, after passing through the hands of Boccherini and J. 
Christian Bach, the regular form of Mozart’s concerto 
first movements. They stand in contrast to the works of 
his contemporaries, which are far more tradition bound, 
hardly ever venturing in form beyond what had been 
achieved years before by Vivaldi. 

Stylistically, Leo seems in the ’cello concertos to have 
begun a new era in the use of the instrument. The warmth 
and appeal of the Neapolitan melodic style applied to the 
’cello brought out its particular singing ability, a then new 
aspect leading to the violoncellistic style of Boccherini and 
Haydn. 

Leo’s instrumental music represents a singular bal-- 
ance between Baroque and Rococo elements. It is based on 
the past and looks forward to the future. The intellectual 
and the emotional aspects are also held in balance here, 
the heart speaking under the control of the brain. 
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Scoring practice of the nineteenth century may be di- 
vided into two broad types, German and French. In the 
former saxhorns are prominent; band tone is a mixture of 
brass and woodwind. French scoring involves a woodwind 
amalgam of clarinets and saxophones. Italian practice, 
later in developing, is a mixture, with saxophones often 
used ad libitum. All European scoring is marked by prom- 
inent use Of small clarinets. 

English instrumentation and practice developed not as 
a result of government decrees but from varied sources; 
importation of continental scores, arrangements by indi- 
vidual bandmasters, and the band journals. Instrumental 
means was not as varied as on the continent; low wood- 

- winds were rare, and saxophones were cited as ad libitum 
as late as 1912. i 

Status of printed repertoire is shown by beginnings in 
England and Italy; although the Boosey Journal was estab- 
lished in 1846 the Ricordi band catalogue was not begun 
until 1889. There were few original works; the foundation 
of the repertoire was transcriptions. Transcription by 
parallelism, a system of substitution, was the accepted 








fashion. Deviations in the practice of each country failed 
to affect the basic faults of imbalance and lack of delicate 
contrast. 

American instrumentation of the nineteenth century 
was heterogeneous. The impact of various nationalities is 
shown in the Scala scores, a collection of manuscripts 
used by the Marine Band during the middle of the century. 
The Ingal’s Books and the Hitchcock papers reveal that 
often the band was little more than a brass group with 
added clarinets and piccolo. The occasional appearance of 
an engraved and well-organized score such as one by 
Stratton, 1868, is in sharp contrast. Usage in the Scala 
scores shows an early tendency toward clarinet promi- 
nence. 

This European hertiage was assimilated by Gilmore, 
basically German both in instrumentation and transcription, 
although the employment of saxophones and low woodwinds 
and some independent scoring for the woodwinds marks a 
departure from traditional German practice. 

The winnowing of this abundance and the establishment 
of an American instrumentation with scoring practice tend- 
ing toward the dominance of woodwinds was the work of 
Sousa. Despite occasional promise in usage the saxo- 
phones failed to become established as an independent sec- 
tion. 

The school band movement fostered the amplification 
of instrumental means and consequent duplication of part- 
writing. Instrumentation standards, however, were infre- 
quently upheld by scoring practice. During this period 
there was a gradual loss of range and color. The ideal of 
a balanced woodwind section was hampered by lacunae in 
various registers. 

The transcriptions of Dr. Harding extended the concept 
of symphonic scoring. A later effort to improve repertoire 
and scoring practice, the University of Michigan Band Se- 
ries, enjoyed the advantage of publication. 

The concept of transcribing for the band as a new me- 
dium rather than as an orchestral parallel received em- 
phasis through the development of original repertoire, a 
movement which owed much to the Goldman Band, the 
American Bandmasters Association, and the College Band 
Directors National Association. After 1941 the effects of 
original composition became apparent in the breakdown of 
arbitrary instrumentation standards and scoring patterns 
and in the development of new wind sonorities. 

Composition for band began to reflect, dimly, contem- 
porary practice. Expansion of the harmonic-melodic- 
rhythmic idiom, punctuation by iteration, short phrases of 
contrasting instrumental textures, and other compositional 
devices related band composition to writing for orchestral 
wind--with some advantage in broader and more colorful 
sonority. 

The earlier trend toward a woodwind diapason, particu- 
larly valuable in transcription by parallelism, was affected 
by original composition; but despite divergent opinion the 
woodwinds generally continued as the most flexible and 
useful of the band’s instrumentation. 

Microfilm $7.70; Xerox $26.80. 607 pages. Mic 58-5736. 
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THE BACH FUGUE: A STUDY IN ANTECEDENTS 
(L. C. Card No. Mic 58-3362) 


Catharine Morgan, Ph.D. 
University of Pennsylvania, 1958 
Supervisor: Dr. Joyce Michell 

The problem of this style study was to determine why 
Johann Sebastian Bach’s polyphony, as manifested in his 
fugue for organ, different from that observable in the 
works of his contemporaries. My objective was to prove 
that Bach’s art grew out of polyphonic techniques inherent 
in Burgundian musical culture of the fifteenth century. 

In order to reveal historical connections between Bur- 
gundy and central Germany, strong rapprochements, politi- 
cal, social, and cultural, between the two areas had to be 
established. Found facts merited evaluation, such as: the 
close affiliations of the courts of Maximilian I and of his 
daughter, Marguerite of Austria; the recorded travels of 
royalty with retinues of musicians; the presence of major 
composers in cultural centers of northern Europe; the 
vital economic and geographic position of Thuringia and its 
relation on these terms to Burgundy. An exchange of mu- 
sical ideas against this background was inevitable and pre- 
sents evidence of Burgundian influence in sections of Ger- 
many in the fifteenth and early sixteenth centuries. 

The learned musical art of the Burgundians, which is 
typified as polyphonic, fused naturally and freely with the 
folk music of Thuringia and its environs. German folk 
song was allied to courtly art in the songs of the Minne- 
singers as is well known. This fusion was intensified in 
the works of the Meistersingers and reached a progressive 
fruition in the embellishment of the German chorale, 
which, of course, may be traced genealogically from the 
Meistersong and the lied in melody, rhythm, and form. All 
of these elements may be discovered in the themes of 
Bach’s fugues for organ. 





Since the improvisatory element is more prevalent than 
is usually acknowledged, I present a survey of this lost art, 
vocally and instrumentally. Therefore, the parallel de- 
velopment of the graphic and the improvisatory in poly- 
phony is presented in the light of my findings. 

Interestingly enough, the ingredients of a Bach fugue 
are conversely discoverable in Burgundian polyphony, 
namely, exposition, imitative development, episode, stretto, 
and slight evidence of the rare counter-subject technique. 
This music existed before the founding of the Venetian 
School at St. Mark’s by northern composers. This art was 
known a full century before Frescobaldi strengthened 
Netherlandish influences on Italian organ music by his so- 
journ in Antwerp. Thus, the ricercar with its attendant 
polyphonic development is an offspring, not the parent, of 
the main body of this polyphony which came down from the 
Netherlands. The course of this polyphonic invasion was 
determined by Josquin and Sweelinck as well as through 
German composers classified as belonging to the Nether- 
landish School. A knowledge of musical practices involved 
in this School is necessary, consideration being given not 
only to the major composers but to the minor ones. 

A way had to be opened for a different line of research 
on the ancestry of Bach polyphony. I discovered that the 
techniques were results of fusions between folk song, folk 
dance, improvisation, and learned polyphony. They were 
transmitted to Reinken and Scheidt and to the Bach family 
in Thuringia. Their full flowering may be witnessed in the 
fugues of Johann Sebastian Bach. 

True linear polyphony must be the flow of several melo- 
dies, blending beautifully in rhythm and harmony. In Bach’s 
polyphony we find no weakening of this linear ideal. North- 
ern polyphony eventually divided into two trends, the linear 
and the quasi-linear. What distinguished Bach is that he 
followed the true line of light, i.e., the linear, whereas his 
contemporaries were satisfied to practice the quasi- 
linear. Microfilm $3.45; Xerox $11.80. 266 pages. 
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THE CORRELATION OF SEVERAL RHEOLOGICAL 
METHODS FOR MEASURING NEWTONIAN 
AND NON-NEWTONIAN MATERIALS 


(L. C. Card No. Mic 58-3161) 


Eugene Emanuel Hamlow, Ph.D. 
Purdue University, 1958 

Major Professor: Alfred N. Martin 

The primary objective of this work was to determine 
how well a capillary viscometer, a concentric cylinder 
viscometer, and a cone-plate viscometer correlate with 
each other, especially with non-Newtonian materials com- 
mon to Pharmacy. A secondary objective was the investi- 
gation ¢ of the usefulness of the empirical rheological equa- 
tion FN = n’G in describing the viscous flow of some 
pharmaceutical suspending agents. 

To meet these objectives, a multiple-head an 
viscometer, a concentric cylinder viscometer built on a 





Stormer viscometer chassis and a Ferranti-Shirley cone- 
plate viscometer were each calibrated against a series of 
standardized oils. 

After calibration, these viscometers were compared 
using Newtonian oils of known viscosity. The results were 
in agreement. 

Intercomparison of the viscometers with pseudoplastic 
carboxymethyl-cellulose solutions indicated that the vis- 
cometers did not give results in close agreement. The 
comparison of N values (slope of log plot of flow curves) 
from all solutions and instruments, and the superposition 
of the flow curves from the three instruments were con- 
sidered adequate criteria for judging success of instrument 
correlation. The indexes of non-Newtonian character, N, 
of data from the concentric cylinder and cone-plate vis- 
cometers compared well with values of N near tol. As 
the value of N increased, the quality of the comparison de- 
creased. N values from capillary data showed poor agree- 
ment with N values from concentric cylinder and cone-plate 
data. The flow curves taken with the concentric cylinder 
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instrument and the capillary viscometer superimposed if 
the N values for the data were equal. Flow curves from 
the cone-plate instrument did not superimpose well, and 
the agreement was poorer as non-Newtonian character in- 
creased. 

Intercomparison of the concentric cylinder and cone- 
plate instruments with plastic mineral oil emulsions 





showed poor correlation of the calculated plastic viscosi- 
ties. 

The equation FN = n’G is of doubtful utility for describ- 
ing pseudoplastic flow of suspending agents because N is 
often not a constant, but may vary with the rate of shear. It 
is at best applicable to only a limited number of materials. 

Microfilm $2.65; Xerox $9.20. 202 pages. 
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REID AND HAMILTON ON SENSE PERCEPTION 
(L. C. Card No. Mic 58-3268) 


Robert Lee Caldwell, Ph.D. 
University of Washington, 1958 


The Scottish philosophy, particularly the Contribution 
made by Reid, has been misunderstood by some philoso- 
phers and vilified by others. There are several subsidiary 
reasons for this which, in my opinion, derive from the 
Same source: the unwillingness to read without antagonism 
the works of the philosophers. One philosopher who had 
had considerable influence on subsequent thought appears 
not to have read them at all. I refer to Kant and the judg- 
ment he gave of Reid, Beattie, et al. in his introduction to 
the Prolegomena to Any Future Metaphysics. Here Kant 
accuses Reid of not understanding Hume, but it is obvious 
that it is Kant who does not understand Reid. 

John Stuart Mill has also had a negative influence on 
the Common-Sense school, principally because he claims 
that Reid and Hamilton have a common philosophy. This in 
itself though erroneous in my opinion, would be not too 
egregious an error were it not for the fact that Mill further 
states that Hamilton, though impossible, is a great im- 
provement on Reid. My conclusions are quite different 
from these. Reid’s theory of perception, which I feel is the 
most important contribution to philosophy made by the 
Scottish school, is quite different from the theory articu- 
lated by Hamilton. Not only is it different but it is philo- 
sophically more advanced. In this respect, therefore, Reid 
and Hamilton have no common philosophy, and the later 
figure is not an improvement over the earlier. 

Reid’s philosophy grew out of his antipathy to the phi- 
losophy of Locke, Berkeley, and Hume. What he particu- 
larly objected to was the scepticism implicit in the entire 
“ideal” philosophy - a scepticism which became explicit in 
Hume. The philosophy of Hume must be accepted, Reid 
thought, if the premise on which it was based was true. 
This premise he found in Locke’s essay to the effect that 
the immediate objects of all mental acts including percep- 
tion were ideas existing in the mind. If this were true then 
the melancholy philosophy of Hume followed. Reid, how- 
ever, found no evidence that it was true; it was simply ac- 
cepted on the authority of earlier philosophers. 

Inasmuch as this was an assumption, Reid saw no rea- 
son to accept it. He adopted and defended an alternative 
view that the immediate object of perception is an external 
object. The “ideas” which were the objects of perceptions 
for the earlier philosophers were necessary for Reid in 
perception but not actually part of perception. The sensa- 
tion or idea exists only as we are aware of it, but its 











function is to “suggest” a notion or conception of an object. 
This conception and the belief which accompanies it is what 
Reid calls perception. When we grasp the edge of a table, 
for example, the fecling is a sensation. But we are so con- 
stituted that the sensation is merely a sign for something 
else. The sensation suggests a quality of the object--hard- 
ness, perhaps--and engenders an invincible belief that the 
object exists. 

Hamilton, on the other hand, based his philosophy on 
consciousness which for him was equivalent to knowledge. 
But this makes all knowledge; therefore, Hamilton’s theory 
of immediate perception of external objects is radically 
different from Reid’s. What we perceive for Hamilton is 
the non-ego at the point of sense; the perceived object is a 
phenomenal object. The external object (called by Hamilton 
the extra-organic object) is reached only by a process of 
inference. Thus the major difference between Reid and 
Hamilton is that the former perceives whereas the latter 
infers the existence of the external object. 

Microfilm $3.30; Xerox $11.20. 253 pages. 


FREEDOM AS THE BASIS OF TRUTH AND REALITY 
IN RUSSELL’S POSITIVISM AND STACE’S MYSTICISM 
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Peter Koestenbaum, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Peter A. Bertocci 


Purpose. The central purpose of the dissertation is to 
localize the ultimate grounds of philosophic (and particu- 
larly metaphysical) differences, with the goal of achieving 
an eventual synthesis. To do this, the dissertation (1) ana- 
lyzes the nature of metaphysical systems in general, 

(2) seeks a perspective (termed a meta-metaphysics) from 
which any metaphysical system can be derived, and (3) pro- 
poses to combine phenomenological and non-phenomeno- 
logical methodologies. 

Method. First, the dissertation reviews representative 
attempts of philosophic synthesis. Those dealing with the 
general problem of synthesis, without specifying any par- 
ticular one, are by Schiller, Montague, and Pepper. One 
specific attempt discussed consists of several syntheses of 
the existentialist and linguistic-analytic methods. 

Second, the dissertation presents an extended analysis 
of two antithetical philosophies: Russell’s positivism and 
Stace’s mysticism. By discovering the fundamental 
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assumptions in each of these two conceptions of truth and 
reality and the values embodied and preserved by them, a 
comparison can be made with the view to finding the pre- 
cise area of differences and agreements. 

Results. Russell is shown to hold that an acceptable 
definition prescribes and describes. He rejects coherence 
and warranted assertibility theories of truth, and defines 
truth as “logical, not epistemological, correspondence.” 
The fundamental assumption in Russell’s correspondence 
definition of truth is the postulation of qualitative meta- 
physical dualism, while the values emobdied in his concep- 
tion of definition and of truth are those found in the belief 
in the existence of an external world, including, of course, 
the existence of other minds. 

Russell, at times, conceives of reality as a “construc- 
tion” (a notion first developed in his logic) of sensory per- 
spectives, and at times as an inference from data. Four- 
teen assumptions are involved in these conceptions of 
reality. Among them we find “the universe is knowable 
through reason,” “the given is a clue to a reality beyond,” 
“the transcendent (in Kant’s sense} »3e of the laws of in- 
ference is valid,” and *the simple is more likely to corre- 
spond with events beyond sensations than the complex.” 

Stace’s position on mysticism is first examined as an 
interpretation of the mystical experience, and then as a 
theory of reality. The mystical experience may be char- 
acterized as either an experience of value, truth, or re- 
ality. In mysticism as a theory of reality, value, truth, and 
reality each has a special ontological status. To under- 
stand mysticism is to know the interrelations of these 
terms. 

Since “assumption” is a logical term and mysticism is 
alogical, the phenomenological analysis of the mystical ex- 
perience involves “priorities” (genetic, logical, phenome- 
nological, axiological) in addition to assumptions. Among 
the twelve assumptions we find “naturalism and mysticism 
are two orders of one reality,” “the mystic can legiti- 
mately choose his own meaning criterion,” “extra-logical 
cognition is possible,” “reality itself is extra-logical,” and 
“subject-object bifurcations are not necessary.” 

Conclusions. The ultimate ground for accepting these 
assumptions, priorities, and values is the possibility of 
choosing them freely, spontaneously, and autonomously. 
Russell must justify the possibility of correspondence 
(truth) and his metaphysical dualism (reality) on the 
grounds that they embody values which he has, in fact, 
freely chosen to accept. Stace’s assumptions and priori- 
ties are likewise true and real because the values they em- 
body are freely chosen. The dissertation constructs a 
meta-metaphysics that discloses positivism and mysticism 
(and any other empirically coherent metaphysics) as 
equally adequate world-views, differing only in the free 
commitment (Urentschluss) to these grounding assump- 
tions and values. 

The exposition of this meta-metaphysics is the detailed 
description of its fundamental categories (the given, free- 
dom, value, the logical and empirical refractory, and or- 
ganizations of this given). Each of the above assumptions, 
priorities, and values is then interpreted in terms of this 
meta-metaphysics. 

Microfilm $5.90; Xerox $20.80. 463 pages. 




















THE POLITICAL ODYSSEY OF JEREMY BENTHAM 
(L. C. Card No. Mic 58-3234) 


Mary Peter Mack, Ph.D. 
Columbia University, 1958 


This essay is the first half of a planned full intellectual 
biography of Jeremy Bentham. It is based on a study of 
many of the 75,000 original MSS. at University College and 
the British Museum. Disturbed by the gap between Ben- 
tham’s actual opinions and those attributed to him by his 
critics, I have tried to draw a radical new picture. I be- 
lieve that Bentham was a very great man whohas been 
badly misjudged and undervalued, and I try to present his 
ideas as sympathetically as I can, supported by many pre- 
viously unknown manuscripts. 

In the usual caricature, he is a perennial boy who died 
in 1832 at the age of eighty-four as healthy, inexperienced, 
egocentric, naive, lacking in historical sense, impatient of 
other opinion, unsubtle, and unanalytic as he had been as a 
child. The real Bentham was a polymath, a deep and many- 
sided man who had something significant to say about the 
entire area of man and his works--language, psychology, 
history, ethics, religion, education, politics, and above all, 
the law. 

Nor was he a man of one fixed idea--the greatest happi- 
ness of the greatest number. His ideas arose from his 
personal experience, and his Utilitarianism was above all 
offered as a better alternative to the evils of the British 
legal system. For years Bentham sat as a student in the 
Court of King’s Bench, increasingly appalled by the techni- 
calities, delays, crude psychological and ethical assump- 
tions, class discrimination based on the fee system, and 
immorality fostered by legal fictions. He felt deeply that 
the first essential of justice is certainty, yet uncertainty 
was a brutal fact of English law. Bentham’s overriding 
ambition, then, was to bring security to law. He therefore 
created a new science of morals and legislation: a logic of 
the will, that is, an analysis of the structure of commands 
and questions, of substantive and adjective law. 

This new logic has five conditions: an initial unproven 
normative assumption that the end of good government must 
be the greatest happiness of the greatest number; a new 
neutral dictionary of ethical and political terms; an analy- 
sis of the formal structure of possible propositions com- 
posed of his new definitions; the mass collection of empiri- 
cal evidence about the way people behave; and a list of 
subordinate principles and rules, analogous to middle-level 
laws in other sciences. These last principles serve as a 
bridge between the ambiguous descriptive and normative 
elements of Bentham’s system, and are its very heart. 

The logic of the will is fundamental. What follows from 
focusing on it? Utilitarianism may be incomplete and 
wrong, but we cannot be sure, for it has never been tried. 
It depended absolutely on a new dictionary, and Bentham’s 
definitions were largely ignored. He was therefore forced 
to develop two systems of thought, an arcane and a popular, 
the one using scientific language and the other, common 
ambiguities. 

His hedonistic psychology and ethics shrink in impor- 
tance and take a modest place as fourth requirements of 
his new science: detailed evidence. Law and politics, not 
psychology and ethics, are the key disciplines. Morals are 
the work of law, for the legislator ultimately defined the 
vocabulary of ethics as well as politics. Bentham’s thought 
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began with pleasures and pains and moved up step by step 
through ever greater hierarchies of command and obedi- 
ence, until it reached the definition of sovereignty. The 
critical change in his thought, therefore, was his conver- 
sion to political democracy in 1790, for the logic of the 
will led inevitably to popular sovereignty. 

Microfilm $4.95; Xerox $16.80. 386 pages. 
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Robert Goodwin Olson, Ph.D. 
University of Michigan, 1958 


A Naturalistic Theory of Ethics is an essay in norma- 
tive ethics. It is naturalistic both in the sense that it pre- 
supposes a naturalistic metaphysics and in the sense that 
it purports to establish its normative claims by an appeal 
to fact. | 
_ The major contention is that the supreme moral obli- 
gation of the individual consists in the rational pursuit of 
his own best long-range interests. In support of this the- 
sis it is argued: (a) that an ultimate moral principle along 
these lines permits a better understanding of the facts of 
our moral experience and better coheres with the bulk of 
our cOmmon-sense moral convictions than other alterna- 
tives; and (b) that the general adoption of this principle 
would lead to the satisfaction of the universal, basic and 
rational desire for a state of society in which private and 
social interests more nearly coincide than at present. 

In a lengthy introduction the naturalistic approach to 
ethics is clarified, and defended against the objections of 
intuitionists and non-cognitivists. The argument turns 
largely upon an interpretation of ultimate moral principles 
as a kind of theoretical definition which can legitimately be 
defended by an appeal to facts of types (a) and (b). To the 
extent that an ultimate moral principle may be justified by 
considerations of type (a) it is said to be theoretically ade- 
quate. To the extent that it may be justified by consider- 
ations of type (b) it is said to be pragmatically adequate. 

The first five chapters are devoted largely to a demon- 
stration of the theoretical adequacy of the ultimate moral 
principle recommended in this study. The topics dis- 
cussed include selfhood, freedom, moral responsibility, 
desire, rationality, sincerity, and conscience. 

Chapter VI is concerned largely with the pragmatic 
adequacy of the recommended moral principle; and since 
pragmatic considerations are held to be more important 
than theoretical considerations, this chapter may be re- 
garded as crucial. 

Chapter VII, which concludes the study, consists in an 
attempt to show that the naturalistic metaphysical orienta- 
tion supposed throughout this study provides man with a 
greater incentive to do that which he believes to be right 
than alternative metaphysical views. 

Microfilm $4.00; Xerox $13.40. 309 pages. 








AN ANALYSIS OF C. I. LEWIS’ GENERAL THEORY 
OF VALUE AND OBLIGATION 
AS IT RELATES TO ESTHETICS 


(L. C. Card No. Mic 58-3719) 


Irving Panush, Ph.D. 
University of Michigan, 1958 


This dissertation is first, an analysis of C. I. Lewis’ 
theory of empirical knowledge and value as it applies to 
ethical obligation; and, second, it is an exploration of the 
possibility of establishing a position in esthetic obligation 
similar to that in ethical obligation. The latter is ap- 
proached on the basis of an answer to the following broad 
question: If we accept Lewis’ view of an empirical solution 
for judgments that involve first-personal value and obliga- 
tion, what is to be done with judgments that involve other- 
personal value and obligation? 

Although Lewis tells us that other-personal statements 
of ethical value and obligation can not be completely re- 
solved on empirical grounds alone but require the formula- 
tion of some analytic criteria for universal imperatives, he 
does not account for other-personal statements of esthetic 
value and obligation. We claim that general problems of 
value and obligation for the ethical and esthetic categories 
are similar in analysis and solution; and that what Lewis 
claims for other-personal ethical statements can also be 
claimed for other-personal esthetic statements. 

Both ethical obligation and esthetic obligation are de- 
fined, and a parallel between judgments of ethics and es- 
thetics is established. It is shown that ethical and esthetic 
statements of obligation have a common judgmental struc- 
ture such that, in a general situation of obligation, there is 
a similar sense and usage of the imperative; that is, the 
meaning of “ought” in ethics roughly corresponds to the 
meaning of “ought” in esthetics. | 

Numerous examples are offered to support this ethico- 
esthetic parallelism in obligation. These examples trans- 
late the ethico-esthetic “ought” in the following three pos- | 
sible ways: (1) Prudentially and/or hypothetically; 

(2) Expressively and/or imperatively; and (3) Categorically 
and/or intuitively. 

On the basis of contextual evidence, we find that the 
criteria in Lewis’ ethical theory of obligation are analytic, 
and that these criteria are already implicit in ethical ex- 
perience and are, therefore, imperatively social, rational, 
and universal. Consequently, we pose certain questions 
that Lewis has left unanswered. For example, how will 
Lewis validate his normative theory of ethical obligation, 
and what will be the basis of appeal or motivation for this 
theory? Will this universal normative theory of obligation 
conform to what he claims is already naturally implicit in 
experience? In general, how can Lewis maintain his natu- 
ralistic footing and, at the same time, derive a normative 
theory of ethical obligation that is universal in scope? 

The conclusions of this study are twofold: one, that an 
ethico-esthetic parallelism in obligation is possible; and, 
two, that certain theoretical sacrifices must be made in 
order to reach a fully developed theory of obligation that 
is naturalistic, universal, and normative with reference to 
other-regarding imperatives. 

Microfilm $2.70; Xerox $9.40. 208 pages. 
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(L. C. Card No. Mic 58-3116) 


Paul Wellington Pixler, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Peter A. Bertocci 


1, PROBLEM AND METHOD 


This investigation is an attempt to organize and evalu- 
ate the metaphysical system contained in the writings of 
Wilbur M. Urban by an examination of his theory of knowl- 
edge, of value, and of reality. 


29. SUMMARY OF THE INVESTIGATION 


For Urban the metaphysical task is the interpretation 
of the totality of experience and its co-implicates. All 
knowledge must include both the intuitive element of ex- 
perience and “value intent” in order to be intelligible. Fact 
and value cannot be separated. Their union is the axiom of 
intelligibility, the criterion of truth and reality. 

In his early thought, Urban analyzed value psychologi- 
cally. He defined values as funded affective-volitional 
meanings. But, later he concluded that psychological 
analyses of value presuppose the value of life. Further- 
more, the truth-seeker presupposes the value of knowl- 
edge. These two value-presuppositions are a priori. 
Though he still held that value-qualities are known through 
emotions, Urban believed that the values themselves are 
known by intellectual intuition as objective validities, 
which, in turn, are ultimately conceived as norms in the 
mind of God. 

Since positivism and naturalism neglect the value com- 
ponent in meaning, Urban turned to idealism and realism 
for metaphysical guidance. At the core of all idealisms 
and realisms Urban found value presuppositions--mind- 
dependence in idealisms and mind-independence in real- 
isms. Since Urban believes there is no conflict between 
these presuppositions, he synthesizes idealism and real- 
ism into the view that subject and object are intercon- 
nected in knowing. This epistemological dualism leads 
Urban to think that mind and matter constitute a meta- 
physical dualism. 

Nevertheless, Urban believes that reality must be one; 
ens est unum, verum, bonum. Substance, as the principle 
of unity, is the basic category of being; causality is the 
basic category of value. As the mind seeks wider and 
wider unities it finally reaches God as its widest possible 
concept. Intelligibility demands the unity of being and 
value as its axiom. Intelligibility also ultimately demands 
the unity of matter and mind and of subject and object. But 
human reason reaches its limitation here and cannot gain © 
the full unity of reality. At this point Urban moves beyond 
reason and gains the unity by “trenching on the mystical.” 
In mystical experience all distinctions disappear, and God 
is intuited as a fusion of all reality in one great Eternal 
Now. 





3. CONCLUSIONS 


1. Urban’s most important contribution is his empha- 
sis on value as central to all knowledge, especially to 
metaphysics. 





2. Urban’s basic difficulty is his presuppositional 
method. If interpretation of experience is what is at stake, 
his system might better have been constructed from the to- 
tality of all experience. However, the presuppositional 
method led Urban to de-temporalize experience at the level 
of its metaphysical interpretation. De-temporalization left 
his concept of God in the following serious confusion. 

3. Urban was led to a divided notion of God. The first 
notion, based on experience, sees God as temporal, finite, 
personal, mutable. The second, based on the demand for 
unity, for de-temporalization, and for an absolute status 
for values, sees God as timeless, infinite, impersonal, un- 
changing. Urban escaped his “dilemma” only by a final ap- 
peal to mysticism in which incompatibilities are somehow 
united. However, the divided concept of God and the aban- 
donment of reason at a crucial point would not have been 
necessary if Urban could have seen that life and knowledge 
are experienced to be valuable. Then the presuppositional 
method would not have been necessary, and Urban would 
not have had to hold to the absolute status of values. 
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This dissertation concerns itself with the problem of 
religious knowledge in general, and the problem of empiri- 
cal or “naturalistic” attempts to justify the existence of 
God in particular. In view of the criticism of metaphysics 
and natural theology made by Kant and in view of the at- 
tempt of contemporary philosophers to limit the area of 
cognitive significance, we are concerned with the status of 
religious claims to knowledge and of attempts to demon- 
strate the existence of God through empirical or other 
philosophical methods, exclusive of a frank appeal to reve- 
lation. 7 

The method followed has been to examine what is in- 
volved when one tries to justify such claims. There isa 
brief survey of the historical struggle of natural theology 
and science in trying to describe and explain the world. It 
is then suggested that the justifying of knowledge claims in- 
volves certain rules of procedure specifically public veri- 
fication, evidence, etc. and that religious knowledge claims 
are not subsumable under these “rules”. Following this is 
a detailed examination of the Kantian critique of natural 
theology. Included in this is Kant’s refutation of the tradi- 
tional theistic proofs and a discussion of his constitutive 
and regulative principles. 

Within’ the basic Kantian framework, and in addition uti- 
lizing the insights of contemporary analytic philosophers 
without sharing their viewpoint as a whole, we attempt to 
criticize natural theology as engaging in an essentially in- 
valid discipline. To carry out this task we have chosen 
certain outstanding recent and contemporary theologians 
and empirical philosophers of religion, for specific criti- 
cism. In particular Professor Edgar Sheffield Brightman, 
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Dr. William Temple, Dr. F. R. Tennant and a borderline 
figure between natural and revealed theology, Professor 
Paul Tillich. There has been no attempt to go in detail 
into the position of any of these thinkers, but simply to 
deal with them whey they are concerned with the problem 
of justifying religious knowledge claims and demonstrating 
the existence of God. 

As a result of the study, we come to the conclusion that 
religious knowledge claims, strictly speaking, are non- 
cognitive. It does not follow from this that religious as- 
sertions are therefore non-significant and unimportant. 
Natural theologians and empirical philosophers of religion 
too often fail to see that religious discourse and the area 
of religion are different in kind, not in degree from the 
areas of science and everyday observation. The heart of 
religion is mystical experience which occurs but cannot be 
justified as a cognitive claim to apprehend a superior kind 
of reality. It is the job of science and everyday observa- 
tion to provide knowledge, it is the job of religion to save. 
Religion involves a unique kind of existential adjustment 
and involvement, a commitment and faith. Religion is a 
profound and moving aspect of experience, most dramati- 
cally evident in the case of the mystic. 

We come to the conclusion that faith involves a radi- 
cally different procedure from that followed in cognitive 
enterprises. But the existential involvement of faith is of 
vital importance, perhaps ultimately more important than 
knowledge. Cognition demands logical and/or empirical 
justification. In this sense the assertions of revealed the- 
ology are as non-cognitive as natural theology, but re- 
vealed theology is not the object of criticism of this paper 
in that it is frankly non-empirical and supernatural in out- 
look. Science involves the cognitive pursuit of knowledge, 
religion the non-cognitive pursuit of wisdom. 
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There are two aims to this study. One is a delineation 
of the moral philosophy of Henry Home, Lord Kames; and 
the other, a comparison of this view with recent moral 
philosophies. 

The moral philosophy of Lord Kames is based on a 
realist epistemology. In Chapter I, I discuss his defense 
of the view that what we perceive are actual things and ob- 
jects, not merely sense impressions or phenomena. In 
Chapter II, I discuss the deterministic psychology that 
Kames develops, and its application to his discussion of 
egoism and hedonism; and his doctrine that every volun- 
tary human action must have a motive. 

In Chapter III, I begin the analysis of Kames’ account 
of moral behavior. Kames applies his realist epistemology 
to moral perception and says that the moral sense per- 
ceives the moral qualities of actions. How the moral sense 
may be said to perceive, and the extent to which the moral 
sense is based on the esthetic analogy are the first two 
topics of this chapter. Then I present Kames’ analysis of 
the moral necessity of certain actions, and the interrela- 





tionship between remorse, blame and the freedom of action. 
To clarify further what Kames had in mind as the function 
of the moral sense, I compare his view of moral behavior 
with that of Joseph Butler, from whom he seems to have 
borrowed much. A presentation of Kames’ view of the re- 
lationship between duty and motivation closes the formal 
discussion of Kames’ account of the moral sense; but since 
certain features of Kames’ moral philosophy are brought 
out most clearly by his criticism of Hutcheson and Hume, 
(that they are too reductionistic in explaining the morality 
of actions), Chapter IV is devoted to this topic. 

In the final chapter, Kames’ moral philosophy is com- 
pared with recent ethics. As a preliminary, I show that his 
view of moral perception is not that of the twentieth century 
intuitionists. The main body of the chapter, however, is a 
comparison of Kames’ view with that of the Oxford ana- 
lysts. Here, my thesis is that there is a close parallel be- 
tween Kames’ moral philosophy, developed in opposition to 
the ethics of Hutcheson and Hume, and the ethics of the 
Oxford analysts (like those of Toulmin, Hare and Falk, 
etc.), developed in opposition to the reductionist account of 
moral language as given by the emotivists. The Oxford 
analysts are discussed as a group to clarify their method 
of analysis, and to show that their analyses can have differ- 
ent directions depending on the individual interest of the 
analyst. Then, I take as a case study the view of the lan- 
guage of morals as given by one of their representatives, 
D. W. Falk. His view was chosen because of his primary 
interest in moral phenomenology, especially the relation- 
ship of duty and motives to moral conduct. 

My conclusion is that in the structure of their theories, 
Kames and Falk are alike, and as 2 result, they have the 
same difficulties in explaining the nature of moral cognition 
and the relationship of duty to motivation. This completes 
the demonstration of the parallels between post-Humean 
ethics in the eighteenth century and post-emotivist ethics 
in the twentieth century. 
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There are certain striking verbal similarities between 
the writings of Dewey and Schiller on the one hand and the 
papers of Oxford ordinary language writers on the other. 
An attempt is made in this dissertation to discover just 
how much alike the doctrines of the two schools are. 

A consideration of Dewey’s writings on theory of mean- 
ing shows him to hold the following main points. (1) Lan- 
guage use is one kind of natural event. Natural events are 
understood only by placing them within the framework of a 
‘natural history’ or sequence of events. Hence, (2) to give 
the meaning of an expression, One must place it within a 
context of events. That entails putting the expression in 
sentences and the sentences within a milieu of non-lin- 
guistic events. Giving the meaning of the expression is 
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the same as describing the context. (3) When the non-lin- 
guistic part of the context is understood, a description of 
the linguistic part suffices to give the meaning of the ex- 
pression. (4) Only expressions which have an habitual use 
may be said to have meaning. Hence the context descrip- 
tions which give meaning must be more or less general. 
They must include only enough detail to give the essential 
features present when the expression is used in its cus- 
tomary way. (5) The contexts must further be such that 
the identity of the speaker is irrelevant. Language is an 
interpersonal phenomenon; it cannot be ‘private’ or in 
principle understandable to only one person. (6) The use 
of language is primarily a way human beings deal with the 
problems of their environment. Therefore, language uses 
which are far removed from problems of living are illegti- 
mate, if not utter nonsense. The writings of traditional 
philosophers are illegitimate for that reason. 

A discussion of the writings of ordinary language or 
Oxford philosophers shows them to hold points (2) through 
(5). Some, notably Wittgenstein and Ryle, also suggest 
point (6). 

The conclusion is therefore drawn that ordinary lan- 
guage analysts’ theory of meaning is very much the same 
as Dewey’s. Schiller differs from both in holding, as his 
main doctrine, that context descriptions which enter dis- 
cussions of meaning must be particular and historical, not 
general. 





Two main differences are brought out between Dewey’s 
view and the Oxford one. Dewey is primarily interested in 
the way language functions as an aid in living. Hence he 
stresses the non-linguistic elements of contexts rather 
than the linguistic. In particular, he emphasizes the rela- 
tions between speaking, to others or oneself, and consequent 
activities of other kinds. Ordinary language philosophers 
are more interested in the form of language, the relations 
between one expression and another. Hence they stress the 
linguistic elements of contexts. Nevertheless, Dewey cannot 
avoid looking upon language as a form, nor Oxford writers 
avoid appealing to the way it functions. 

The second difference between contemporary language 
analysis and Dewey’s position lies in the type of discussion 
each gives. Oxford analysts deal with this or that particular 
use of an expression, eschewing as much as possible a com- 
prehensive theory of meaning. Dewey does not make such 
minute examinations; he would probably think it not worth- 
while. There is evidence, however, that he would accept 


contemporary results. Ordinary language philosophers, on 


the other hand, certainly would not give the comprehensive 
and largely metaphysical background with which Dewey sur- 
rounds his theory of meaning. The background is embodied 
in point (1) under Dewey’s views. Oxford writers would 
probably think that much of what Dewey says on the subject 
is a misuse of ordinary language. 
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A NEW METHOD FOR THE MEASURE OF 
INTERPARTICLE BONDING AND ITS CORRELATION 
WITH OTHER PHYSICAL PROPERTIES 
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Expanding interest in powder technology has generated 
many investigations of sintering, the major step in the so- 
lidification of powder to dense material. Sintering is de- 
fined herein as the establishment of physical bonds be- 
tween powder particles in mechanical contact under the 
influence of temperature and time. Physical properties 
and tests previously studied lack direct correlation with 
the degree of sintering. The relation between the extent of 
sintering and changes in surface energy of the powder 
system is discussed. In accordance with Gibbs-Helmholtz 
principles, the equivalent of the energy change with degree 


of sintering was measured by the electrochemical potential. 


The empirical nature of the practices employed in and 
the change in properties produced by the transition from 
powder to solid are reviewed. The controllable conditions 
governing the final properties arethe powder character- 
istics and the treatments employed. Briquetting raises the 
density of the powder relative to solid density from 20 - 
40% when loose to 60 - 90% when pressed. Previous ex- 





planations attribute compacted strength to localized welding 
of particles due to interparticle friction and adhesion be- 
tween clean surfaces exposed as they undergo motion. It is 
suggested that the major effect of compacting is to relocate 
the particles, causing better mechanical packing. The 
strength of the green compact is considered to orginiate in 
the interparticle friction opposing the force tending to sepa- 
rate the particles and cause rupture. 

Sintering occurs during a time-temperature treatment 
cycle of heating rate, holding temperature and time, and 
cooling rate. Sintering is commonly accomplished under a 
protective atmosphere, which depends on the material to be 
sintered. Mechanisms proposed to explain material trans- 
port during sintereing are evaporation-condensation, sur- 
face diffusion, volume diffusion, and the bulk mechanism of 
viscous or plastic flow. The evaporation-condensation tech- 
nique has been discounted. Surface diffusion, among the 
earliest ideas proposed, is reconsidered in this paper. 
Volume diffusion, well accepted when first suggested, has 
been found inadequate to explain all the observations. The 
bulk flow mechanism, a current hypothesis in the field, has 
some recognized failings. 

Consideration of surface diffusion as the probable 
mechanism led to the design of an experimental test, based 
on the Gibbs-Helmholtz relation, to measure the electro- 
chemical potential of specimens sintered to varying degrees. 
The test apparatus and methods are described. Specimens 
of carbonyl iron powder were prepared to four green den- 
sities from 5.0 gms/cc to 6.5 gms/cc and sintered at tem- 
peratures from 800 C to 1200°C for times of one-half hour 
to eight hours for a total of 40 different treatment conditions. | 
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The specimens were tested for electrochemical potential, 
tensile strength, density and microstructure. 

The electrochemical potential of unsintered, pressed 
iron powder was found to be 0.720v referred to a saturated 
calomel electrode, and independent of the compacting con- 
ditions studied. The electrochemical potential of sintered 
specimens ranges from a high of 0.76v for lightly sintered 
to a low of 0.62v for severly sintered specimens. The cor- 
responding tensile strengths ranged from minima of 10,000 
psi to maxima of 30,000 psi. 

The electrochemical potential is related to tensile 
strength by the expression E = -6.78 x 10 S + 0.830 with a 
statistical correlation coefficient of 0.94. A sintering se- 
verity parameter, P, has the form 


P = (d/d,) t/” Tee A/RT 


where the variables of P are the treatment conditions: 
relative density, time and temperature. A linear relation 
is found between the tensile strength and the parameter, 
S = 7190P. The resulting relation between the potential 
and the parameter is E = -0.0487P + 0.830. The correla- 
tion coefficients of strength and potential with the sintering 
parameter are both 0.90. 
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Attempting to find paramagnetic materials suitable for 
magnetic cooling and with more favorable technical proper- 
ties than the hydrated paramagnetic salts, the susceptibil- 
ity of a wide group of substances has been measured in the 
liquid helium temperature region. Results for natural and 
synthetic gems, sintered substances and glasses are pre- 
sented. Many of them, particularly sintered substances 
containing iron and chromium oxides, and enamel glasses 
with iron oxide additions, appear to be of interest. 

Synthetic ruby is found to be well suited for magnetic 
thermometry in the temperature region of liquid hydrogen 
down to that of liquid helium. Its susceptibility has been 
extensively investigated in the liquid helium temperature 
range. Parallel and perpendicular to the trigonal sym- 
metry axis, the susceptibility can be expressed in the form 
of CURIE- WEISS laws. The CURIE constant varies line- 
arly with the chromium concentration. Reproducibility 
tests were positive. The departures from CURIE’s law 
are shown to be caused by the STARK splitting of the spin 
degenerate ground state of the chromium ion in the crys- 
talline electric field. The experimental results are com- 
pared with theoretical calculations by using the zero field 
splitting of the ground state obtained from paramagnetic 
resonance experiments at room temperature. They agree 
within a few per cent. 
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It was found that a dipole model of the earth’s magnetic 
field was sufficient to describe the observed azimuthal. 
asymmetries of heavy primary cosmic rays at Guam when 
the effect of the solid earth was included. Within the ac- 
curacy of this experiment, the effect of the solid earth was 
accounted for by using the main cone as the allowed cone. 
This verifies the claim that the penumbra approaches com- 
plete darkness near the equator. The observed asymme- 
tries were consistent with a centered dipole field with a 
north pole at geographic coordinates of 79 N and 70° W. 
The difference between the centered dipole and the eccen- 
tric dipole would not affect this experiment. 

It was found that if one assumes a power law integral 


1 
energy spectrum of the form: N(> W) ~ wo? then the best 


value of a was found to be 1.8 $ 0.2. This is significantly 
higher than the generally accepted value of 1.5. 

The observed intensity of Z = 10 nuclei at an atmos- 
pheric depth of 17 gm/cm’ is in agreement with the intensity 
measured at the same depth by Waddington using vertical 
plates exposed at Guam at the same time as this experiment. 
The data in the present experiment and the experiment at 
the Galapagos Islands suggests that the high energy Z 2 10 
nuclei have a considerably longer absorption mean free path 
than the geometrical value of about 23 gm/cm?’. If this is 
true, it would be consistent with the observed value of a 
= 1.8 + 0.2. Microfilm $2.00; Xerox $3.80. 67 pages. 
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Methods are described for obtaining exact solutions to 
the problem of calculating the strain in a semi-infinite elas- 
tic slab with free lateral surfaces and with known time- 
dependent end conditions. These methods can also be ap- 
plied to some problems where the shape of the elastic 
material is a semi-infinite circular bar, and the boundary 
and initial conditions are symmetric about the bar axis. In 
this problem, unlike those which deal with bodies limited 
in only one dimension and which have previously been 
solved, the main difficulty is one of satisfying the end con- 
ditions. 

In cases where the end conditions are given in terms of 
one component of the stress and the other component of the 
displacement, it is shown that formal solutions can be ob- 


| tained either by separation of variables or by the use of 


transforms. Although the transform method is more 
straightforward, the product method is of mathematical 
interest because of certain unique features of the problem, 
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When the end conditions are given in terms of both compo- 
nents of the stress or both components of the displacement, 
the problem is more complicated and a formal solution has 
been worked out only by a method employing transforms. 

In addition to formal solutions, a procedure is pre- 
sented for evaluating results numerically. Only under 
special conditions, however, is the labor involved in this 
procedure within practical limits. Two examples are dis- 
cussed and one problem is carried through to a numerical 
result. 

An extended analysis of the frequency equation for an 
elastic slab was necessary in order to complete the above 
solutions. Included are tables and graphs of the roots to 
this equation, as well as an analysis of the analytic char- 
acter of the roots. 

Microfilm $2.00; Xerox $6.80. 145 pages. 


THE V, BAND OF HDO AND THE DESIGN AND 
CONSTRUCTION OF AN INFRARED SPECTROMETER 


(L. C. Card No. Mic 58-3421) 


Norman Milton Gailar, Ph.D. 
The Ohio State University, 1958 


PART I 
THE VY, BAND OF HDO 


The V, rotation-vibration band of HDO is the only fund- 
amental band of water and its deuterated modifications for 
which a satisfactory analysis has not been given. The ro- 
tational structure of this band has therefore been studied 
under high resolution, and rotational constants have been 
derived. 

The ¥2 band of the vapor state of HDO, made by mixing 
H2O and D2O, was observed in absorption. Several pres- 
sures and several ratios of H.O and D,O were used. The 
absorption lines were measured by using higher orders of 
neon lines in emission and higher orders of the funda- 
mental CO lines in absorption. These measurements were 
repeatable to 0.02 cm™. Accuracy, relative to the CO 
lines, is believed to be at least as good as 0.05 cm™. 
Resolution was slightly better than 0.25 cm™ over the en- 
tire band. 

The analysis of the band followed the usual procedures. 
Predicted values of the band origin, rotational constant, 
and line intensities were used in the analysis. Also used 
were combination differences and various sequences of 
lines. The ground state energies were those of Benedict. 
The molecule was regarded as a rigid rotor with distor- 
tional corrections. These corrections were found empiri- 
cally by analogy with the ground state. A set of “effective” 
rotational constants was found for each J up to J = 6, and 
these were plotted against J(J + 1). The intercepts were 
taken as the funal values of the constants. This procedure 
is derived, and its validity is discussed. 

Energy levels were derived for all values of T for 
every J through J = 6 and for many of the lower values of 
T for J upto J=10. The various derived constants are 
yo = 1403.42, A = 25.551, B = 9.238, C = 6.335, and in 
cm™ , and k -0.698. 





PART II 
THE DESIGN AND CONSTRUCTION OF AN 
INFRARED SPECTROMETER 


An infrared spectrometer has been built. It was de- 
signed to use 6” by 8” gratings, and uses an off-axis para- 
boloidal mirror of those dimensions. The focal length of 
this mirror is 1 meter. Provision has been made to double- 
pass the grating. 

Foreprisms of KBr and of NaCl are available and are 
interchangeable. Off-axis paraboloidal mirrors are used 
in the foreprism section of the spectrometer. It is possible 
to program the rotation of the prism so that, automatically, 
the prism setting is at an optimum for the position of the 
grating. ) 

The spectrometer was designed to operate in a vacuum. 
All controls, such as the grating drive, the slit size drive, 
etc., are external to the instrument. 

Detailed instructions for the alignment of the spectrom- 
eter are given. Also given are discussions, specifications, 
and scale drawings of possible optical systems for various 
detectors. Similarly discussed are a proposed multiple- 
pass absorption cell and a simple absorption cell. 
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This work was undertaken to determine the energy 
levels for the V. and VY, vibration-rotation modes of am- 
monia and to study the Coriolis interaction between these 
two vibrations. A theoretical study of this interaction 
showed that its effect on the v2 parallel vibration is simply 
to change the rotational and centrifugal distortion “con- 
stants” by amounts which are independent of the quantum 
numbers J and K. In the case of the WV, perpendicular vi- 
bration, these changes in the rotational and centrifugal dis- 
tortion “constants” are a function of K. Also the Coriolis 
coupling constant ¢, is multiplied by a factor which de- 
pends on K. The largest effect is a term which depends on 
J and K and has the effect of decreasing the splitting due to 
the -4¢,C¢K Coriolis interaction term and is largest for 
J-K large (K- (#0). The levels for K- (= 0, where ¢ is the 
quantum number for the internal angular momentum, are 
split in a manner analogous to {-type doubling found in lin- 
ear molecules. This (-type doubling is found to be of the 


| form qJ(J + 1) where q = 4(0ye)? Be */(w4- w2). Experi- 


mentally q has the value 0.337 from which we obtain for 
4 a value of 0.754. The effect of this (-type doubling is 


to displace’ the ® P(J,O) and ®R(J,O) lines toward higher 
frequencies and the *Q(J,O) lines toward lower frequencies. 
In addition, because of the well-known inversion phenome- 
non observed in ammonia all the observed lines appear 
double, except those transitions originating from the K = 0 
ground states. 
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The experimental data were obtained on a high-resolu- 
tion vacuum prism-grating spectrometer using higher 
orders of neon emission lines from a hollow-cathode dis- 
charge for calibration. Most of the spectra were obtained 
with a 200 cm path length and pressures ranging from 1 
mm Hg to 70 mm Hg. The central region of the 6y band 
was obtained with a 20 cm cell cooled to -60°C to reduce 
the absorption of the 6 H,O lines. The frequencies and 
identifications of all but a few of the weakest lines ob- 
served in the spectral region from 510 cm™ to 1280 cm™ 
(7.8 to 19.64) were determined. From these lines the 
energy levels for the V2 and 2 V2 parallel vibration states 
were computed. The constants for the 10yu V2 band are Vy 
= 950.27 cm™ , B= 9.981 cm™, and C = 6.090 cm™ , and 
are for the average of the antisymmetric and symmetric 
levels. Similar constants for the 2 V. bands are VY, = 1739 
cm, B = 9.994 cm™, and C = 6.011 cm™. The inversion 
doubling for each band is 35.66 cm™ and 284.74 cm™, re- 
spectively. In the 6y region, while lines were measured 
from 1430 cm™ to 1850 cm™ (5.4 to 7.0u), only about 75 
per cent of the observed lines were identified with any de- 
gree of certainty because of the complexity of the band. 
From the computed levels, the following constants for the 
VY, perpendicular vibration were found: V> = 1626.77 cm™, 
B = 10.207 cm™ , C = 6.152 cm™, and ¢, = 0.260. 
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OF A NUMBER OF SOLID STATE SYSTEMS 


(L. C. Card No. Mic 58-3423) 


Joseph Edward Geusic, Ph.D. 
The Ohio State University, 1958 


The present work is concerned with the application of 
the electron spin resonance technique to a number of sys- 
tems. A major portion of the dissertation is devoted toa 
discussion of the measured paramagnetic resonance prop- 
erties of Cr*** in ruby (Cr203:Al20;) and Fe t** in blue 
sapphire (Fe20O3;:Al203;). The measurements on single 
ruby crystals at 300°K indicate that the paramagnetic 
resonance properties of Cr**t in ruby are described by a 
spin Hamiltonian of the form 


Ff. = DS? + Big, S,H, + €, (S,H,+ S,Hy)] 
with 


gy = 1.984+¢ 0.001 
g, = 1.987+ 0.002 
2D = -0.3831 + 0.002 cm . 


For the case of Fe *** in blue sapphire, the paramag- 
netic resonance spectrum observed at 300°K for the case 
of the external magnetic field parallel to the crystal c- 
axis has been interpreted in terms of a spin Hamiltonian 
of the form 


dK. = g BH-S + D{3S"-S(S+1)} 


+ F{35S,*-30S(S+1)S_7+25S_?-6S(S+1)+3S?(S+1)*} 





G 
+ Te iS,(S+ +S") + (S,° +S_*)s, | 
+ i [S,(S, -S_*) + (Sy -S.")s, J} . 
On the basis of a tentative assignment of the lines in the 


spectrum for H parallel to the c-axis, the parameters 
which appear in the spin Hamiltonian are found to be 


gs = 2.003 * 0.008 
D = 7.67 + 0.02 x 107 cm” 
F = 2.31 + 0.03 x 10% cm™ 


IGl= 1.93 + 0.4 x 107% cm”. 


Certain discrepancies concerning this tentative assignment 
of the lines in the paramagnetic resonance spectrum of 
Fett+ in blue sapphire are discussed. 

The paramagnetic resonance spectrum of a single crys- 
tal of topaz (Al F).Si O, containing Fe and Cr as impurities 
is discussed. The paramagnetic resonance spectra ob- 
served could not be ascribed to either Cr or Fe ions in the 
lattice. However from the symmetry properties of the reso- 
nance spectra observed as the crystal was rotated with re- 
spect to the magnetic field and from hyperfine structure 
which is present, the paramagnetic center was identified as 
occupying Al sites in the crystal. 

For the case of a paramagnetic ion having no nuclear 
spin and having S = 1/2, a method of computing the principal 
components of an asymmetric (g) tensor from paramagnetic 
resonance data is presented. 

Attempts to determine the valence state of manganese 
in algae by electron spin resonance methods are discussed. 
In addition, the effect of adding complexing agents and acids 
to water solutions of MnCl, - 4H.O on the Mn*t* resonance 
is presented. 

Bulk paramagnetic susceptibility and optical measure- 
ments on organic phosphors have indicated that the excited 
metastable state responsible for phosphorescence in these 
molecules is a triplet state. Described in the dissertation 
are unsuccessful attempts to detect electron spin resonance 
absorption of the metastable triplet state in a number of 
organic phosphors at 300° K and 80° K. 

The electron spin resonance spectra of free radicals 
produced by X-ray and f-irradiation of carbohydrates are 
presented. The results indicate that for a given sugar the 
free radical formed does not depend on whether the damag- 
ing radiation is X-ray or B-irradiation. Similarities in the 
hyperfine structure of radicals in several different sugars 
are discussed. Microfilm $2.35; Xerox $8.20. 179 pages. 


A NEW QUANTUM-MECHANICAL TREATMENT 
OF THE ROTATING VIBRATING 
TETRAHEDRAL XY4 MOLECULE 


(L. C. Card No. Mic 58-3439) 
James Donald Louck, Ph.D. 
The Ohio State University, 1958 


The dissertation is concerned with the effects of degen- 
erate molecular vibrations upon the spectra of polyatomic 
molecules. These effects are particularly important in the 
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spectra of the tetrahedral XY, molecule where the sym- 
metry allows a twofold and two threefold degenerate nor- 
mal modes of vibration to occur. The complexity of the 
interactions between the internal degenerate normal vibra- 
tions and the total angular momentum of the molecule is 
such that it is extremely difficult to carry out the theoreti- 
cal calculations necessary to interpret adequately the 
spectra of the molecule. Considerable simplification is 
obtained when the internal degenerate normal vibrations 
are described by polar coordinates. 

Perturbation calculations require matrix elements of 
various combinations of the linear momenta and coordi- 
nates associated with the degenerate normal vibrations. 
Operational procedures are presented for obtaining the 
normalized eigenfunctions y(V,f) and y(V,f,m) of the two- 
and three-dimensional isotropic quantum-mechanical har- 
monic oscillators, respectively. The procedure provides a 
direct evaluation of the matrix elements of the rectangular 
components of the linear momentum and position vector of 
the vibrating particle in terms of the quantum numbers V,/f/ 
of the two-dimensional oscillator and V,/,m of the three- 
dimensional oscillator. The evaluation of these matrix 
elements is obtained without knowledge of the explicit form 
of the eigenfunctions. 

The perturbation Hamiltonian for the tetrahedral XY 4, 
molecule is developed to second-order of approximation, 
and the usual contact transformation is carried out. It is 
demonstrated that the Coriolis interaction term 


-2hcB c; Pp . P, /h*, 
where P = the total angular momentum of the molecule, 


P. = the internal angular momentum associated with 
a triply degenerate vibration of frequency w j 
. pe 
incm™~, 


and C j = the modulus of the internal angular momentum, 


is diagonalized by the wave function 
W(V;J/LK) ” 2 C(JfL;K-m,m,K) y(J,K-m,M) W(V,f,-m) ? 


where L s P - P. = the molecular framework angular 
momentum, 


C(JfL;K-m,m,K) = the Clebsch-Gordan coefficients, 
y¥(J,K-m,M) = the symmetric rotator wave function, 


and v(V,f,-m) = the triply degenerate oscillator wave 
function. 


The Coriolis interaction term splits each rotational level J 
into sublevels determined from the energy corrections 


E, = -hcB C [J(J+1) + ((f+1) - L(L+i)], 
where L = J+f. J+f-1,...,|J3-(1. 


The portions of the perturbation Hamiltonian associ- 
ated with triply degenerate normal vibrations and total an- 
gular momentum components are expressed in terms of 
irreducible tensor operators. The basic wave functions 
y(V;J(LK) are then used to calculate a general energy 
eigenvalue for the state V, wi+ Vsws. 

An operational derivation is presented for obtaining the 
matrix elements (J’K’M’|A A q |JKM), where A, ‘ denotes 





the direction cosine between A-axis (A = X,Y,Z) and a-axis 
(a = x,y,z) of a space-fixed XYZ reference frame and a 
body-fixed xyz reference frame used to describe the pure 
rotation of a rigid symmetric rotator. y(JKM) are the 
normalized symmetric rotator wave functions. 

Selection rules and transition amplitudes are obtained 
for transitions of the tetrahedral XY, molecule from the 
ground state to the states V; w: + w;, V,w,+ 2w,, and 
Viwi+3w3. The selection rules are found to be as follows: 


(1). Viwi + ws 
AL = 0, AJ = 0, 71, AK = 0, AM = 0, f1. 


(2). V; Wi + 2Ws 


AJ = 0, 11 to all Coriolis sublevels, AK = +2, 
AM = 0, #1. 
(3). Via + 3s 
AJ = 0, +1 to all Coriolis sublevels, AK = 0, 


+4, AM = 0, 71. 
Microfilm $2.50; Xerox $8.60. 189 pages. 


THE INFRARED AND RAMAN SPECTRA 
OF BRUCITE, Mg(OH), 


(L. C. Card No. Mic 58-3713) 


Shashanka Shekhar Mitra, Ph.D. 
University of Michigan, 1958 


The infrared spectrum of brucite observed by Mara and 
Sutherland showed surprising complexity in the OH stretch- 
ing region and seemed to defy explanation on the basis of 
simple structure for the crystal deduced from early x-ray 
diffraction measurements. Thic led Mara and Sutherland 
to suggest the existence of a larger unit cell containing 
several Mg(OH)2 groups. However, subsequent studies by 
refined’ x-ray diffraction techniques, proton magnetic res- 
onance, and neutron diffraction have confirmed, beyond 
doubt, the previously reported structure of brucite. 

The objectives of the present research are: (1) to de- 
termine the symmetry classification and selection rules 
for the different modes of oscillation from a factor group 
analysis of the known structure of brucite for the purpose 
of assigning the observed infrared and Raman fundamentals, 
(2) to investigate quantitatively the model proposed by 
Hexter and Dows to explain the complex structure in the 
near infrared spectra of brucite. 

The spectrum of brucite has been studied in the region 
from 350 cm™ to 11000 cm™, chiefly using Perkin Elmer 
single beam model 12c and double beam model 21 spec- 
trometers equipped with KBr,NaCl, LiF and CaF, prisms. 
By far the richest region of spectra is from 3000 cm to 
5000 cm™. In addition to careful reinvestigation of the 
spectra in the previously studied regions, the present re- 
search includes polarized reflectivity measurements in the 
highly opaque lattice region (350 cm™ to 1000 cm™), and 
around 3700 cm™ to determine the optical constants and to 
decide about the strongest band in this highly absorbing re- 
gion, extensive low temperature (at liquid nitrogen point) 
spectra in the near infrared region, detailed powder spectra 
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of chemically prepared Mg(OH). and Mg(OD)2, and trans- 
mission measurements in the second overtone region. The 
Raman spectrum of the crystal has been investigated for 
the first time. | 

The only Raman band observed in the hydroxyl stretch- 
ing region at 3655 cm™ has been assigned to the symmet- 
ric A,g mode, whereas the strongest of the infrared bands 
in this region at 3700 cm™ , polarized parallel to the c- 
axis, has been assigned to the antisymmetric Az, mode. 
Among the translatory lattice vibrations, both Ax», and Ey 
modes have been assigned to the strong infrared rest- 
strahlen band at 515 cm™ observed in both the polariza- 
tions. The OH librational modes have been tentatively as- 
signed. Assignments for the overtones of the OH 
stretching fundamentals have also been proposed. Thus 
the intense bands of the infrared and Raman spectra are 
in accord with the known unit cell of the crystal. 

The possibility of explaining the complex spectra in 
the near infrared region as combinations of the stretching 
and librational modes has been explored. The model pro- 
posed by Hexter and Dows, which assumes a simple har- 
monic librational potential energy, is found to be com- 
pletely inadequate. Two modifications have been proposed: 
an interaction term involving the two non-equivalent OH 
ions in the unit cell of the crystal, and a potential energy 
expression dependent upon 3-fold and 6-fold symmetry to 
incorporate the special features of the brucite space group. 
The results of perturbation calculations showed only a few 
features in common with the observed spectra. It appears 
that for a complete explanation one has to assume addi- 
tional combinations with lattice modes which become ac- 
tive only in combination. 

Microfilm $2.00; Xerox $6.80. 141 pages. 


PROPERTIES OF HELIUM THREE 
AT VERY LOW TEMPERATURES 


(L. C. Card No. Mic 58-3462) 


Agaram Krishnamachar Sreedhar, Ph.D. 
The Ohio State University, 1958 


The vapor pressures of four solutions of He®* in liquid 
He* , of concentrations mass spectroscopically observed to 
be 1.84, 3.2, 6.24 and 11.8 mole per cent He*, have been 
measured in the temperature range 1.3° K to 2.6°K. The 
data were obtained by measuring with a differential oil 
manometer the difference in pressure A p between the so- 
lution and pure liquid He*. To ensure thermal equilibrium 
both the solution and the pure liquid He* are contained in 
cavities hollowed out of a copper block. Stirrers in each 
of these cavities and also in the outside helium bath are 
employed. 

- The results, giving A p as a function of temperature, 
agree well with the previous results of Sommers for tem- 
peratures below the lambda temperature of He*. At all 
temperatures our results are in agreement with those of 
Eselson and Bereznyak. It is noticed that our curves for 
Ap appear to show discontinuities of slope, not only at the 
lambda temperatures of the solutions but also at 2.17° K. 
Such a behavior is also implicit in the data of Eselson and 
Bereznyak, although their method of plotting the full vapor 
pressure of the solution rather than A p versus T hides 





this experimental feature. Some discontinuity of slope in 
A p versus T has been expected on theoretical grounds for 
many models of the solutions. The apparent discontinuity 
of slope at 2.17°K for all the solutions, however, is sur- 
prising and it is not clear whether this is a property of the 
solution itself or of the pure liquid He* used as the com- 
parison pressure indicator. 

It is noted that at all temperatures all the solutions - 
yielded A p values larger than those expected for perfect 
classical solutions. A comparison of our results with the 
current theories of He*®-He* solutions is made. None of the 
theories show good agreement with the observed results. 

The Gibbs’ function of mixing has been computed, for 
all the solutions investigated, by a method of successive 
approximations. 

Measurements of the specific heat of liquid He” in the 
temperature range 0.085° K to 0.8° K have been reported in 
the second part of the dissertation. An adiabatic calorime- 
ter of volume 0.5 cc. was used which was cooled below 
1° K by a paramagnetic salt, the thermal connection being 
made through a superconducting Pb thermal valve which 
could be opened and closed magnetically. A 100 ohm man- 
ganin heater was used, and temperatures were determined 
by susceptibility measurements on a cerium magnesium 
nitrate specimen thermally attached to the calorimeter. 

The results of the measurement of the specific heats of 
pure He’ under a pressure of 12 to 15 cms. Hg are given as 
a function of temperature. It is found that the smooth 
curve falls close to the previous results down to 0.25°K 
and that below this temperature it continues to diminish 
smoothly with decreasing temperature down to 0.085°K. A 
linear extrapolation of the curve to 0° K gives a slope of 
3.75 cals. per mole deg. This is in agreement with the the- 
ory of Brueckner and Gammel. 

The entropy of liquid He’ has been calculated on the 
basis of this linear extrapolation. Our entropy values are 
less than the values recently reported by Weinstock, Abra- 
ham and Osborne by a constant amount 0.13 cals. per mole 
deg. This difference is, as yet, unexplained. 

The specific heat results are discussed with reference 
to the current theories of Landau and of Brueckner and 
Gammel. Microfilm $2.00; Xerox $6.20. 127 pages. 


A TECHNIQUE FOR THE STUDY OF MOISTURE 
MIGRATION IN A GRANULAR MEDIUM 
BY EXTERNAL SENSING ELEMENTS 


(L. C. Card No. Mic 58-3254) 


Chung-Ming Wong, Ph.D. 
Columbia University, 1958 


A technique for measuring moisture migration in a 
granular medium by external sensing methods was de- 
veloped and evaluated. The basic principle is that the di- 
electric constant of a medium is a function of its moisture 
content and that measurement of capacitance is the best 
means of determining variations in the dielectric constant 
and thus, variations in the moisture content. The technique 
involved measuring temperature and capacitance at differ- 
ent points along a sample tube containing a mixture of uni- 
form glass beads and distilled water. A thermal gradient 
was introduced by connecting the ends of the sample tube 
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to a heat source and a heat sink. Moisture migration re- 
sulting from the thermal gradient produced concentrations 
and deficiencies of moisture at different stations of the 
tube. The changes in measured capacitance, calibrated to 
compensate for the effects of temperature, were propor- 
tional to the changes in the percentage of moisture at any 
given station. This was verified by weighing the sample at 
a given location to determine moisture content by mechani- 
cal means. 

The laboratory setup included an insulated rectangular 
lucite sample tube in which 21 pairs of capacitors (1” apart, 
3/4” separation), each pair with a thermocouple and guard 
rings (to prevent electromagnetic fringe effect) had been in- 
stalled. The tube was filled with a bead-water mixture of 
known moisture content. The tube was then sealed, and a 
heat source and sink (constant temperature 160° F and 
-20° F respectively), located at the ends of the tube, were 
operated to produce a thermal gradient. Readings of ca- 
pacitance and temperature were taken at all 21 stations of 
the tube at intervals of one to eight hours, depending upon 
the duration of the test. 

The electrical circuit is of the tuned-heterodyne type. 
Capacitance readings involved the use of a standard oscil- 
lator and a test oscillator which was tuned to beat with the 
standard oscillator. The unknown capacitance of the sam- 
ple-tube station was then introduced into the test oscillator 
circuit. The shift in frequency produced by this added ca- 
pacitance resulted in a mismatch of the oscillator fre- 
quency. The test oscillator was then tuned, by means of a 
variable standard capacitor which was part of the circuit, 
to null with the standard oscillator -- the change in capacity 
required to produce this null being equal to the unknown ca- 
pacitance added. The measured capacity of the tube station 
was then corrected for the corresponding temperature 
reading by a prepared calibration curve, and the percentage 
of moisture equivalent to this corrected capacitance was 
determined. 

Guard rings acted as a field suppressor to increase the 
accuracy of the capacitance reading. They were energized 
with the same potential as the main capacitor pairs by a 
cathode follower amplifier. 

The accuracy of measurement of moisture content by 
electrical means (inclusive of temperature measurement 
error) was found to be 10.16% of the moisture content at 
above-freezing temperatures, and + 0.9% at below-freezing 
temperatures. The mechanical check of actually weighing 
and drying samples of the medium was accurate to within 
+ 0.002%. 

- A series of runs, involving samples of different initial 
moisture content, thawing and refreezing of the cold end of 
the sample tube, and variation of other parameters, served 
to prove that the electrical method of measuring moisture 
migration was reliable in that the results were found to be 
reproducible and in agreement with those obtained by me- 
chanical methods. . 

The critical value -- defined as that amount of water in 
a granular medium subject to a thermal gradient, which al- 
lows the moisture to migrate by capillary movement -- was 
. established at approximately 3% for the conditions of this 
experiment. Microfilm $4.25; Xerox $14.40. 332 pages. 





PHYSICS, ELECTRONICS & ELECTRICITY 


A TRAVELING-WAVE FREQUENCY MULTIPLIER 
(L. C. Card No. Mic 58-3594) 


David James Bates, Ph.D. 
Stanford University, 1958 


This report describes an investigation, largely experi- 
mental, of a harmonic generator utilizing traveling-wave 
circuits. An expression for the harmonic current and ve- 
locity in an electron beam modulated by a traveling electric 
field has been derived which indicates that a high harmonic 
current content in the beam of a traveling-wave amplifier 
can be expected. 

After a study of a number of possible structures, it was 
decided that a frequency multiplier employing two forward- 
wave single helices in cascade would be the most suitable 
for the experimental study. A dispersive helix was chosen 
for the output section to permit selective amplification of a 
particular harmonic of the input frequency; a broadband 
helix was chosen for the input section. 

An experimental traveling-wave frequency multiplier, 
which has an output power level in the order of 10 mw., has 
been built and tested. The input section utilizes a non-dis- 
persive helix normally operating from 0.5 to 1.0 KMc, while 
the output section uses a dispersive voltage-tunable helix 
covering a frequency range from 2.0 to 4.0 KMc. The input 


‘section was found to have a useful frequency range from 0.1 


to 1.0 KMc. 

It was found that multiplication ratios up to ten or fifteen 
are feasible with substantial gain and with an output power 
corresponding to the normal operation of the second helix 
as an amplifier. By using an input frequency as low as 0.1 
KMc, well below the design value, harmonic output on the 
order of tens of milliwatts has been obtained at harmonics 
as high as the fortieth. For a beam power of 2 to 4 watts 
and input frequencies down to 0.25 KMc, the harmonic power 
varied between 20 and 100 mw., depending upon the input 
frequency and multiplication ratios. 

The effects of varying the input helix length were stud- 
ied. Some work was done to determine the effects of vary- 
ing the loss applied to the second helix. Some effects due 
to large space-charge in the buncher were observed, al- 
though it was difficult to determine to what degree space- 
charge affected the harmonic production. 

The experimental results indicate that a traveling-wave 
frequency multiplier can be designed to provide useful out- 
put at harmonics as high as the fortieth, and perhaps con- | 
siderably higher. The variety of present traveling-wave 
circuits, and the possible discovery of new circuits, would 
indicate that this device could be designed to fit many dif- 
ferent applications. There should be no unusual problems 
of scaling up or down in frequency or power that are not 
encountered in ordinary traveling-wave tube design, with 
one exception: where two or more structures are placed in 
cascade, all of these structures must be designed to inter- 
act efficiently with a common electron beam. 

The gross characteristics of the power gain of the fre- 
quency multiplier using a cascade-gain analysis are pre- 
sented. A method for predicting the harmonic power is 
shown. Detailed understanding of the behavior of the fre- 
quency multiplier has not been attempted; this would re- 
quire further study. 

Microfilm $2.00; Xerox $6.00. 122 pages. 
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THERMIONIC AND PHOTOELECTRIC EMISSION 
FROM MAGNESIUM OXIDE 


(L. C. Card No. Mic 58-2358) 


James Rufus Stevenson, Ph.D. 
University of Missouri, 1958 


Supervisor: Eugene B. Hensley 


Measurements were made on the thermionic emission 
from sprayed coatings, pulverized crystals, single crys- 
tals, and thin films of magnesium oxide. An analysis of the 
results suggest the presence of a donor-type energy level 
approximately 3.4 ev below the vacuum level. The location 
of this level was made by the correlation of experimental 
measurements with a calculated temperature dependence of 
the true work function. 

Measurements of the enhancement of the photoelectric 
yield in the impurity region gave evidence for the location 
of a donor-type impurity level 5.2 ev below the bottom of 
the conduction band and a donor-type level about 2.5 ev be- 
low the bottom of the conduction band. The results were 
consistent with measurements of optical absorption and 
photoconductivity. 

Measurements made in the vacuum untraviolet con- 
firmed the exciton induced emission at 7.5 ev predicted 
from optical absorption, and gave evidence for the width of 
the band to band gap as between 8 and 9 ev. The yield be- 
low 7 ev was impurity sensitive and is thought to be due to 
direct excitation from impurity centers. 

Microfilm $2.00; Xerox $5.60. 113 pages. 


PHYSICS, METEOROLOGY 


VAPOR PRESSURE GRADIENT AND WATER 
MOVEMENT IN THE TOP LAYERS OF SOIL 


(L. C. Card No. Mic 58-3279) 


P. T. John, Ph.D. 
University of Washington, 1958 


The transfer mechanism of water in layers of soil 
above the capillary head is not fully understood. The quan- 
tity of water transfer in these layers is not fully accounted 
for by vapor diffusion. This leads to the idea that there is 
some other important mechanism of transfer. Hence, dis- 
tribution of vapor pressure and consequent diffusion needs 
more study; this study was designed to measure vapor 
pressure in soils above the capillary head. 

To measure vapor pressure a perforated tube was 
placed horizontally in the soil at a prescribed depth, the 
perforation facing downwards. The ends emerged from the 
soil and were connected to a sealed pump and a dew point 
hygrometer. 

It was found that there exists a definite vapor pressure 
gradient even in moist soil above the capillary head and 
that the gradient is non-linear. Above the capillary head 
up to the top of the soil column, the surfaces of soil par- 
ticles adsorb water vapor. The thickness of the layer ad- 
sorbed by individual particles decreases with the height, 
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and this surface concentration gradient leads to a transfer 
of adsorbed molecules towards the top of the soil column. 
This movement is in addition to the diffusion of vapor 
through the interspace of soil particles. 

It is shown that the moist soil above the capillary head 
is evidence of adsorbed moisture. Evaporation takes place 
at all levels above the capillary head. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


MOUNTAIN WAVES WITH NEUTRAL 
THERMODYNAMIC STABILITY 


(L. C. Card No. Mic 58-3817) 


Julian McKendree Pike, Ph.D. 
Oregon State College, 1958 


Major Professor: Fred W. Decker 


Weather radar research at Oregon State College in 1956 
revealed the presence of mountain waves under precipitat- 
ing conditions over Marys Peak, a 4,100 foot elevation 14 
miles to the west. The present research is a further inves- 
tigation of these phenomena. 

The mountain wave theory advanced by R. S. Scorer 
considered variations in lapse rate and wind shear in the 
vertical. In a thermodynamically neutral atmosphere, the 
stability factor becomes zero so that only variations in 
wind shear account for the waves. This was the theory ap- 
plied in this research. 

The main instrumentation consisted of a mobile weather 
radar unit utilized to reveal the precipitation structure ina 
vertical plane in the lee of the mountain. This was supple- 
mented by a series of tipping bucket rain gages arranged 
to measure variations in rain rate with distance at the sur-_ 
face. 

Mountain waves under conditions of neutral thermody- 
namic stability were found to exist. ‘They were detected by 
their intensification of sloping showers as revealed by the 
radar, and by the variations in rainfall at the ground. The 
wavelengths found were of the order of 1 km and it appears 
that there was a variation of less than = km from this value 
for the five cases considered. 

These values of wavelength appear to be smaller than 
theory indicates, although precise measurements of the 
wind shear variations in the undisturbed airstream were 
not available. The theory lacks ability to make accurate 
predictions of the wavelength due to the simplifications re- 
quired for theoretical treatment. However, in all cases 
the wind profile as deduced from motion of precipitation 
elements, and as measured by the Salem rawin 35 miles to 
the northeast showed the wind shear characteristics re- 
quired by the theory. 

The possibility of rotational flow was considered. How- 
ever, it did not appear that there were sufficient data and 
information available to disprove conclusively the possi- 
bility of rotational flow. If rotational flow is dominant, 
perturbation theory fails. This may explain the lack of 
quantitative agreement between theory and observation. 

Microfilm $2.00; Xerox $4.80. 91 pages. 
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PHYSICS, NUCLEAR 


NUCLEON CORRELATION EFFECTS IN 
HIGH ENERGY ELECTRON SCATTERING 


(L. C. Card No. Mic 58-3600) 


William Eckel Drummond, Ph.D. 
Stanford University, 1958 


The effect of two-nucleon correlations on the scatter- 
ing of high energy electrons from heavy nuclei is investi- 
gated using a high energy approximation due to Schiff. In 
this approximation the electron is pictured as propagating 
through a sequence of very small-angle scatterings along 
a line parallel to the initial momentum. This is followed 
by a single large-angle scattering. The electron then 
propagates through a sequence of very small-angle scatter- 
ings paralle! to the final momentum. The “adiabatic ap- 
proximation” is used for the nuclear matrix elements cor- 
responding to the small-angle scatterings and it is shown 
that the coulomb interaction is the dominant one for these 
scatterings. For the large-angle scattering a Mgller inter- 
action is used. 

A sum rule is developed which relates a weighted sum 
of experimental cross sections to matrix elements of the 
nuclear ground state. To evaluate. these the two-nucleon 
correlation function, ol é, FL ) is chosen to be a function only 
of | é- ¢? | when both é and é’ are less than Ro and zero when 
either € or &’ is greater than Ro, where Rois the nuclear 
radius. 

With this choice of correlation function the sum rule is 


q=const. 


> a, (Es) 
OF a ky Ks (1 +) 





= able pl [1 + (Z-1) pp“ | 


+ (Z-1)| rit}. an) {rere - (Z-1) pp ] 
- (2-0) Flys 3 (4) {aust 


[1 + (Z-1) pr} + (A-Z) By’ |Fy|° 


[1 + (A-Z-1) py, oh 


where: q,, is the square of the 4-momentum transfer, 
o(E;) is the differential cross section for electron scatter- 
ing with momentum transfer of magnitude q while simul- 
taneously exciting the nucleus to the energy state E,;, a@ is 
the fine structure constant, k)and k; are the initial and 
final electron momenta respectively, is the cosine of the 
scattering angle, Z and A are the nuclear charge and mass 
number respectively, |Fp| and |Fy|are the proton and 
neutron form factors respectively, | F| is the nuclear form 
factor, 1p and py are the proton and neutron magnetic 
moments respectively, pp cl and PN Cl are functions of q 
which describe the correlations an to the Pauli Principle 
for protons and neutrons respectively, A is a function of q 
of the order of magnitude of one, and the sum is to be taken 
over experimental values for which q is a constant. 

It is found that correlations with a range of less than 
one Fermi make a negligible contribution. However, cor- 
relations due to the Pauli Principle have a large effect for 
q~ 200 Mev/c, where q is the momentum transfer. For 





q > 200 Mev/c the effect of this correlation decreases 
until for q > 500 Mev/c it is negligible. 
Microfilm $2.00; Xerox $3.80. 66 pages. 


PROTON TOTAL REACTION CROSS-SECTIONS 
AT 34 7 2.5 MEV 


(L. C. Card No. Mic 58-3532) 


Terence John Gooding, Ph.D. 
University of Minnesota, 1958 
Supervisor: John H, Williams 
Recent optical model analysis of proton elastic scatter- 
ing angular distributions have shown that equally good fits 
to the experimental data can be obtained for different sets 
of well parameters. The different sets of parameters pre-.- 
dict however slightly different total reaction cross-sections 
and accurate measurements of reaction cross-sections 
would resolve the ambiguities in the optical model analysis. 
Using the Minnesota Linear Accelerator total proton 
reaction cross-sections have been measured at 34 + 2.5 
Mev for the elements C, Al, Fe, Sn, and Pb. The cross- 
sections were measured in a poor geometry attenuation ex- 
periment. The attenuation was determined from the rate 
of removal of protons from the beam. The proton beam 


was passed through three thin (=) counters in front of the 


attenuator and stopped in a counter (E) placed after the at- 
tenuator. The - and E counters were fed into anti-coinci- 
dence; the anti-coincidence rate was then a measure of the 
rate of removal of protons from the beam. 

To discriminate between protons scattered from the at- 
tenuator elastically and inelastically the E counter was bi- 
ased a few Mev below the elastic pulses. To determine the 
total reaction cross-section from the anti-coincidence rate 
two corrections were applied. A correction was subtracted 
from the anti-coincidences to allow for the protons scatter- 
ing elastically outside of the solid angle subtended by the 
E counter at the attenuator. A correction was added for 
the protons scattering inelastically, losing only a few Mev, 
inside of the solid angle subtended by the E counter. In this 
experiment both corrections were small and were deter- 
mined experimentally. 

The true anti-coincidence rate was calculated from the 
Attenuator-in: Attenuator-out difference. A large attenuator 
out anti-coincidence rate was observed of the order of three 
times to four times the true anti-coincidence rate, and was 
due to nuclear interactions in the scintillator in the E 
counter. In the attenuator out measurements an absorber 
was placed in front of = counters to keep the energy, and 
thus the nuclear interactions, in the E counter the same as 
the attenuator in measurements. 

The optical model analyses have shown that the total 
reaction cross-sections do not change rapidly with the pro- 
ton energy. Consequently the experimental data could be . 
compared with analysis at 31.5 Mev and 40 Mev. The re- 
sults show that the optical model analyses are in good gen- 
eral agreement with the experiment. The optical model 
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analyses must be improved and extended, however, before 
the experimental results can be used to discriminate be- 
tween the sets of well parameters giving equally good fits 
to the elastic scattering angular distributions. 

Microfilm $2.00; Xerox $3.80. 67 pages. 


FREE MAGNETIC INDUCTION FROM NUCLEAR 
QUADRUPOLE RESONANCE; DOUBLE NUCLEAR 
RESONANCE EFFECTS IN SOLIDS 


(L. C. Card No. Mic 58-3229) 


Bernard Herzog, Ph.D. 
Columbia University, 1958 


| The free precession of an ensemble of nuclear quadru- 

pole moments in an axial electric field gradient has been 
studied by the pulsed nuclear induction method. A quantum 
mechanical analysis describes the free precession and 
spin echo signals which result from the application of sin- 
gle and multiple pulses of radiofrequency field at the con- 
dition of zero field quadrupole resonance. Beat modulation 
effects exhibited by free precession signals in a small con- 
stant external magnetic field are predicted by the analysis 
of Zeeman perturbation. An alternative semiclassical de- 
scription of quadrupole precession is given, which is 
analogous to macroscopic induction equations of nuclear 
magnetic resonance. Theory is verified by observation of 
free precession signals of chlorine in NaClO, and bromine 
in NaBrQy. 

The temporal behavior of transient nuclear induction 
signals from solids is described by a stochastic model 
based on a Markoff process. The model assumes the pres- 
ence of local dipolar field fluctuations in a crystal due toa 
set B of coupled nuclei. These fluctuations can destroy or 
enhance the observed precessional coherence of a different 
set A of nuclei in the crystal. Coupling among A spins is 
assumed negligible. The spin echo of A formed at a given 
time t has an amplitude determined by the magnitude and 
rate R of field fluctuations. For values of Rt between zero 
_and the order of unity the echo amplitude decreases; it 
reaches a minimum at Rt = 1; and it increases for Rt > 1. 
If R is larger than the spin A static line width (defined by 
setting R=0), line narrowing occurs and is observed by the 
increased lifetime and amplitude of echo signals. 

Double nuclear resonance is a convenient method of 
varying R and has been performed both in nuclear mag- 
netic and nuclear quadrupolar systems. For example, the 
effect of B spin (Na**) continuous wave resonance upon the 
echo relaxation of A (CI°*) is studied in NaClO,, a dual 
nuclear quadrupole system. For sufficiently weak cw rf 
excitation of Na, the behavior of Cl echoes roughly follows 
the prediction of the stochastic model for changes in local 
field fluctuation rate R. The effect of coherent oscillations 
of local fields at larger cw rf excitation is discussed. The 
Zeeman splitting spectrum of the Na quadrupole resonance 
is studied in detail by the double resonance method. The 
great sensitivity of this technique permitted observation of 
a “zero field” magnetic resonance of the protons in para- 
dichlorobenzene where CI°° echoes again served as indi- 
cator nuclei. 

As a final application of the stochastic model, the 
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decay of echo signals in liquids, as a result of molecular 
diffusion, is conveniently and rigorously analysed. 
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FAST NEUTRON CAPTURE CROSS SECTIONS 
(L. C. Card No. Mic 58-3842) 


Alan Edwin Johnsrud, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor H. H. Barschall 


A study was made of the neutron capture cross sec- 
tions for thirteen isotopes to which the activation technique 
could be applied. The cross sections of V™, Mn”, Cu®, 
As’ , Mo? Ag?” In®* yaad a”. Sm! ; Dy™. wi. 
and Au**’ were measured using natural elements for neu- 
tron energies between 150 kev and 2.6 Mev. The fact that 
intermediate and heavy elements were chosen together with 
the fact that the neutron energy spreads were of the order 
of fifty kev caused these cross sections to be averaged 
over resonances. 

Samples of the elements were activated with fast neu- 
trons and again with thermal neutrons. The neutron flux 
for both sets of activations was measured with a U~’ fis- 
sion counter. The fast neutron capture cross section of an 
isotope could be calculated from the measured ratio of ac- 
tivities induced in the fast and thermal activations. For 
this calculation the ratio of the fission cross sections of 
U*** for fast and thermal neutrons, the ratio of the fission 
counting rates for the two activations, and the known value 
of the thermal capture cross section were used. 

The cross sections vary approximately as 1/v for 
copper (to 600 kev), silver, iodine, and tungsten. For ar- 
senic and gold the dependence is nearly as 1/v to about 300 
kev followed by a region of approximate 1/E dependence 
which persists to 1 Mev in gold and to about 1.5 Mev in ar- 
senic. A broad plateau is exhibited by molybdenum to 550 
kev and a broad maximum occurs in the energy dependence 
at about 1.2 Mev for indium, barium, and samarium. Dys- 
prosium shows a broad peak at 330 kev. The cross section 
falls off as 1/E for vanadium and manganese to about 600 
kev after which it decreases less strongly. 

The results indicate that the variation of the capture 
cross section with energy may be strongly influenced by 
(1) the rate of increase of the compound nucleus level den- 
sity, (2) the capture of neutrons with orbital angular mo- 
mentum greater than zero, and (3) inelastic scattering in- 
volving known levels in the target nucleus. 

Microfilm $2.00; Xerox $4.20. 80 pages. 





PHYSICS 847 





ESCAPE OF RADON AND THORON 
WHEN PRODUCED IN BONE 


(L. C. Card No. Mic 58-2773) 


Charles William Mays, Jr., Ph.D. 
University of Utah, 1958 


Chairman: Professor T. J, Parmley 


The escape of the radioactive noble gases, radon 
(Em””") and its isotope, thoron (Em””’), when produced in 
the bones of beagle dogs has been measured. 

The 3.8 day half-life of radon allows most body pro- 
duced radon to escape from the bone and be exhaled in the 
breath. The fraction of radon which is retained increases 
with time after radium (Ra”’”’) injection. For beagle dogs 
this fraction may be expressed as 


F = 0.057t° 


where t is the number of days after injection. 

Within the range of values tested in dogs, fractional 
radon retention seems independent of the injected radium 
dose (1.9 - 10.8 y.c/kg) and age at injection (1.7 - 75 
months). Fractional radon retention is similar in rats, 
dogs, and humans at the same times after injection. Frac- 
tional radon retention is similar from bone to bone ina 
given animal, but retention in the teeth is only half that in 
the skeleton. Radon retention is chiefly due to the diffi- 
culty of diffusion of radon atoms out of mineral bone. 

The increase of radon retention with time after radium 
deposition is attributed to increasing mineral density, in- 
creasing bone crystal size and decreasing diffusion coef- 
ficient of radon in mineral bone as the bone crystals ma- 
ture. These factors have been incorporated into a 
mathematical theory of radon retention. 

The short 54 second half-life of thoron prevents large 
escape. In radiothorium (Th7*) injected dogs the fraction 


escaping decreases as the time after injection and the in- 


7 : a : c Th” 
jected dose increase. For dogs injected with 0.1 





kg body wt. 
or less, the exhaled fraction of thoron may be expressedas 


E = 0.08t7" 


where t is the number of days after injection. The frac- 
tion of thoron which is exhaled in mesothorium (Ra””*) in- 
jected dogs is even smaller than that in radiothorium 
(Th?**) injected dogs indicating that injected Th””® and in 
vivo produced Th7* have different deposition sites. 
ae Microfilm $2.00; Xerox $3.00. 55 pages. 


ANGULAR DISTRIBUTIONS AND ALPHA-GAMMA 
ANGULAR CORRELATIONS FOR ALPHA SCATTERING 
BY C**, Mg“, AND Ca*® 


(L. C. Card No. Mic 58-3292) 


Gail Borden .Shook, Ph.D. 
University of Washington, 1958 


Bombardments of carbon, magnesium, and calcium 
targets with 43 Mev alpha particles have been made to 
study the angular distributions of scattered alphas and to 
obtain alpha-gamma angular correlations. 





Angular correlations between the inelastically scattered 
alphas and subsequent gamma radiation from the excited 
nuclei give the following results: For the 4.43 Mev level of 
C*’, the symmetry angles Q, of the gamma distribution are 
8° larger than the classical target nucleus recoil angles 
Or, for Op values of 49° and 65°. For the 1.37 Mev level 
of Mg™ with Op = 68°, Q, is found to be 73°. For the 4.48 
Mev level of Ca*® with Op = 73°, no definite value of Q is 
found. The anomalous Ca*° correlation may be at least 
qualitatively understood with the assignment of spin and 
parity 1- to the 4.48 Mev level, with cascade decay through 
an intermediate level to the ground state. Evidence is pre- 
sented that such a cascade is the dominant decay mode. 
The C’’ and Mg™ correlations correspond closely to those 
predicted by Satchler on the basis of direct interaction the- 
ory. 

Angular distributions of alphas scattered from Mg™ 
levels at 0, 1.37 Mev, 4.2 Mev, and 6.3 Mev yield effective 
interaction radii of 6.4, 6.55, 6.5, and 6.5, respectively, in 
units of 107*° cm (fermi) on the basis of Born approxima- 
tion theory for the elastic scattering and direct interaction 
theory for the inelastic scattering. An energy versus angle 
calibration for the 6.3 Mev level leads to the conclusion 
that this level probably belongs to Mg™ rather than to 
Mg” or Mg”. A tentative assignment of spin and parity 1- 
for the 6.3 Mev level is made. The angular distributions of 
alphas scattered from Ca*’ levels at 0 and 4.48 Mev yield 
interaction radii of 6.65.fermi and 7.3 fermi, respectively, 





-on the basis of Born approximation theory for the elastic 


scattering and direct interaction theory for the inelastic 
scattering. The 4.48 Mev angular distribution data are 
consistent with a spin and parity assignment of either 3- 
or 1-, with the 1- assignment favored on the basis of the 
angular correlation results. A higher level of Ca*° is ob- 
served at 8.4 Mev. 

It is concluded that the angular distributions and angu- 
lar correlations are in good agreement with predictions of 
direct interaction theory, with the reservation that the 
usual simplifying assumptions of the theory are of re- 
stricted validity for an understanding of the finer details 
of the experimental results. 

Microfilm $2.00; Xerox $5.40. 110 pages. 


PROTON- PROTON SCATTERING AT 40 MEV 
(L. C. Card No. Mic 58-2164) 


Donald Adolph Swenson, Ph.D. 
University of Minnesota, 1958 


Adviser: Lawrence H. Johnston 


The differential scattering cross sections for the 
proton-proton interaction have been measured at 40 Mev 
using, as a source of protons, the Minnesota Linear Accel- 
erator. The experimental results of 82 proton-proton scat- 
tering runs are presented. These runs include data taken 
at 27 different scattering angles from 4° to 45° in the labo- 
ratory coordinate system, The scatterer is hydrogen gas 
at a pressure of one atmosphere. Two detector telescopes 
are employed in order to obtain data over the angular range 
of interest. One telescope covers the angular range from 


4° to 20° (lab), with an angular resolution of + 1/2°. The 
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second telescope covers the angular range from 10° to 60° 
(lab), with an angular resolution of + 2°. The cross section 
curve is essentially flat at 11.15 millibarns per steradian 
from 90° to 55° in the center of mass coordinate system. 
The curve falls to a minimum of 9.80 millibarns per ster- 
adian at 21°(cm), and rises rapidly to 104 millibarns per 
steradian at 8° (cm). Data are given at every degree (cm) 
near the coulomb-nuclear interference minimum at 21° 
(cm). The total number of incident protons is determined 
by collecting the unscattered protons in a beam collector 
cup, and measuring their total charge. The scattered pro- 
tons passing through both the front and the rear collimating 
apertures of the detector telescope are counted by a single 
thick NaI (Tl) crystal. Approximately 40,000 scattered 
protons were counted for each of the 82 experimental runs. 
The data is corrected for electrometer grid current, in- 
elastic nuclear reactions in Nal, slit scattering, change in 
energy at small angles, finite angular resolution effects, 
background counts, electronic pileup of counts, counting 
losses, temperature of mercury barometer, and the accel- 
eration of gravity in Minneapolis. Relativistic considera- 
tions were included in the calculation of center of mass 
angles, and solid angles. The relative and absolute errors 
given are respectively + 0.5% and + 0.8% from 90° to 14° 
(cm). The corresponding errors at 8° (cm) are t 1.1% and 
+ 1.3%. A phase shift analysis of the preliminary and final 
data has been made by a group at Livermore Radiation 
Laboratories. Their results may be summarized in the 
following manner. The data cannot be fitted by S,P, and D 
waves alone; a finite amount of F wave is required. The 
presence of non-central forces is specifically indicated by 
the fact that different valves are required for the three *P 
phase shifts in every set of phase shifts found to fit the 
data. A typical but not unique set of phase shifts which fit 
the data is: *So, 40°; *P,, 16.90°; *P,, -6.93°; *P,, 3.04°; 
‘D,, 2.16"; coupling parameter between *P, and °F, as de- 
fined by Stapp, -2.21°. | 
Microfilm $2.00; Xerox $5.20. 103 pages. 


TOTAL PHOTON ABSORPTION IN C”* AND 0” 
(L. C. Card No. Mic 58-3385) 


| Milo M. Wolff, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. W. E, Stephens 


Numerous investigations have been concerned with the 
problem of structure in the excitation functions of photo- 
nuclear reactions particularly in the region of the giant 
resonance -8 to 30 Mev. Broad structure with widths 
greater than 200 Kev has been found by the analysis of 
tracks in photographic emulsions as a result of (y,p) and 
(y,@) reactions. Changes in the slope of Betatron yield 
curves for C*#(y,n)C", O16(y,n)O'5 and others, have been 
interpreted as narrow resonances - widths less than 100 
Kev. 

In this experiment, a direct absorption measurement 
has been done in which samples were interposed between a 
Sodium Iodide scintillation detector and the tritium target 
of a van de Graaff accelerator. The energy of the mono- 
chromatic photons produced at the tritium target was 





varied from 20.3 to 20.8 Mev by changing the accelerated 
proton energy. The resolution (70-100 Kev) and sensitivity 
(8-10 mb) of the experiment were sufficient to detect struc- 
ture reported in the C*” (y,n)C”’ reaction. 

The results of the experiment show that structure in 
the total gamma absorption of C** does not exist to the ex- 
tent predicted by L. Katz and co-workers. They are not in- 
consistent with broader structure previously found in (y,p) 
reactions. These results have been confirmed by experi- 
ments of Dr. Katz who has concurrently revised downward 
the previously reported narrow level strengths in C}(y,n). 
Values of the total absorption coefficients for water and 
for C’ are given. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


ELASTIC AND INELASTIC SCATTERING OF 
ALPHA PARTICLES FROM C”, N**, 07* A*° AND He‘ 


(L. C. Card No. Mic 58-3301) 


Avivi Israel Yavin, Ph.D. 
University of Washington, 1958 


Angular distributions of alpha particles scattered elasti- 
cally and inelastically from C!?, N'*, O'*, A*°, and He* 
were found. The observed elastic angular distributions 
were compared to the results of both an optical diffraction 
model and the Born approximation. Radii of interaction 
and depths of.square well interaction potentials were meas- 
ured, and some information was obtained on the transpar- 
ency of the target nuclei to alpha particles of incident labo- 
ratory energy ~ 40 Mev. The observed inelastic angular 
distributions, corresponding to excitation of the target 
nuclei to certain low-lying levels, were compared to the 
results of direct reaction model calculations. Radii of in- 
teraction and fractional excitations were measured. A dis- 
cussion of an alpha particle model for the interaction is 


' given, and it is shown qualitatively how such a model can 


account for the behavior of some angular distributions. The 

radius of an alpha particle is defined in two different ways, 

resulting in two different observed values for this radius. 

A resonance in the reaction He*(a,q@) He* was found at in- 

cident laboratory energy ~ 40 Mev, and the possibility of 

relating it to one of the levels of Be® is discussed. 
Microfilm $2.50; Xerox $8.80. 191 pages. 


STUDY OF POSITIVE TAU MESON DECAYS 
IN A PROPANE BUBBLE CHAMBER 


(L. C. Card No. Mic 58-3755) 


Theodore Francis Zipf, Ph.D. 
University of Michigan, 1958 


In 1949 the first positively charged particle of mass 
intermediate between that of the 7 meson and that of the 
proton was observed. Since that time and particularly since 
the advent of the large billion volt accelerators, a large 
number of particles with this mass (~ 966 electron masses) 
have been observed. These particles have been given the 
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generic name of K particles or heavy mesons. In all, six 


decay modes have been observed. These are: 


? 7 0 
K7 4 + 7 

+ + 
oe + DV 

+ + -— 
T -— 27 +17 

+ 0 + 
K 7 a + 7 

+ + 0 
7 +7 +) 

+ + 0 
K -—- @ +7 +V 


e3 


The immediate parents from which the various decay 
modes arise are observed to have, in addition to similar 
masses, the same lifetime (~107® sec). Whether the K* 
particles are just one particle with several different decay 
modes or whether each different decay mode represents a 
different parent has become a problem towards which con- 
siderable experimental and theoretical effort has been di- 
rected recently. 

The difficulty in classifying the K* particles as a single 
parent particle with several modes of decay arises when 
an attempt is made to assign non classical properties to 
the parent K particles. From the laws of conservation of 
angular momentum and conservation of parity it can be 
shown that the two pion decay, that is, the Ky. decay, can- 
not have either spin zero and odd parity or spin one and 
even parity. On the other hand it can be shown that the 
three pion decay, that is, the decay of the T meson, can- 
not have zero spin and even parity. Thus if the Kz, and the 





T are the same particle this particle cannot have spin 
zero. Experimentally, no spin effects have been observed 
for the Ky. while nuclear emulsion data indicates that the 
spin of the T may be zero and also that the T does not have 
spin one and odd parity. 

This problem has led to some speculation regarding the 
validity of the law of conservation of parity. Another pos- 
sibility is that the data from previous experiments to de- 
termine the spin of the T + meson have been affected by an 
experimental error of some sort. The possibility of such 
an effect is enhanced when one considers that previous ex- 
periments to determine the spin of the T+ meson have been 
carried out exclusively by means of the nuclear emulsion 
technique. It is the purpose of this investigation to deter- 
mine the spin and parity of the T* meson by means of a 
different experimental technique. 

In a recent exposure of the University of Michigan 
bubble chamber to a Kt meson beam at the Brookhaven 
National Laboratory’s Cosmotron 136 T*t mesons were ob- 
served to decay from rest. The energy of the 7” meson 
and the center of mass angle of this particle has been de- 
termined for each of these decays. The experimental dis- 
tributions obtained are then compared with the theoretical 
distributions. 

The experimental distributions are very consistent with 
spin zero. It is further shown that they are inconsistent 
with spin one whether or not parity is conserved. Com- 
parison of these results with those obtained by means of 
the emulsion technique reveals no significant difference 
in the results obtained by means of the two different ex- 
perimental methods. 
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A STUDY OF THE FACTORS AFFECTING 
HEIGHT GROWTH OF LONGLEAF PINE SEEDLINGS 


(L. C. Card No. Mic 58-2725) 
Robert Max Allen, Ph.D. 
Duke University, 1958 


Please see abstract on page 620, 
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A STUDY OF THRESHOLD CROSSINGS IN HEARING 
UTILIZING A BEKESY-TYPE AUDIOMETER 


(L. C. Card No. Mic 58-3592) 


Lucille Christina Engdahl Bangs, Ph.D. 
Stanford University, 1958 


The purpose of this study was to standardize a method 
of administering the Bekesy audiometric test for the de- 
tection of recruitment at threshold, and to objectify inter- 
pretation of subject responses. It was hypothesized that 





standardizing procedures of administration and interpreta- 
tion would provide greater test reliability. 

A Békésy-type audiometer utilizing discrete frequencies 
and a continuous attenuation rate of 2 db/second was em- 
ployed. It was modified by installing an automatic timer 
and counter (of threshold crossings) in the circuit of the 
instrument. The 74 subjects who took the test were clas- 
sified into four populations. There were 30 with normal 
hearing, 18 with conductively impaired ears, 20 with per- 
ceptive involvments, and 6 with medically diagnosed 
Méniere’s syndrome. 

Seven discrete frequencies, 250, 500, 1000, 2000, 3000, 
4000, and 6000 cps were randomized in two series, consti- 
tuting Test I and Test II. Following a short practice pe- 
riod, the automatic timer and counter were switched in and 
the first test tone was presented for a 45-second listening 
period. The number of threshold crossings was then re- 
corded, and the next test tone was presented. All subjects 
but those in the Meniére’s group were administered both 
Test I and Test I. 

To measure the strength of relationship between the 
first and second test, the Pearson product-moment corre- 
lation coefficient was applied. All correlations were sig- 
nificant at the .01 level of confidence except one, which was 
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significant at the .05 level. In addition to this statistic, 
the variability of the first and second test was compared 
and found to be comparable. 

In view of the above findings only the data for Test I 
were subjected to further study. An analysis of variance 
was performed and Duncan’s Multiple Range Test was run 
to analyze further the nature of the significant effects. The 
results of these findings were utilized to determine the 
best method of discriminating non-recruiting from re- | 
cruiting ears. Two methods of noting differences between 
those subjects with known recruitment (the Meniére’s 
group) and the other three groups were employed. (1) Be- 
cause the literature reported that a change of the pen from 
peak to valley of less than 5 db indicated recruitment, it 
was assumed that a finding of more than 18 threshold 
crossings in a 45-second interval (equivalent to an average 
pen shift of 5 db) indicated recruitment. (2) The literature 
also reported that the pen swings become narrower in the 
higher frequencies in some perceptively involved-ears. 
Therefore, a graphic representation of a twice corrected 
table of cell means was prepared. This demonstrated 500 
and 6000 cps to maximize the difference in threshold 
crossings of the normal and conductive groups vs the per- 
ceptive group. The number of crossings at 500 cps was 
subtracted from the number of crossings at 6000 cps and 
recorded for each subject in all four groups. An inspec- 
tion of the results indicated a cut-off point (a difference of 
more than 9 threshold crossings) which discriminated the 
Méniére’s subjects from the normal and conductive groups. 

In general, the following conclusions have been drawn 
from the present research. (1) The results of reliability 
studies on test-retest scores as presented in this investi- 
gation give reason to believe that a tester, contrary to 
some previous reports, may have confidence in the Bekesy 
audiometer as a clinical tool. (2) Of the two methods de- 
signed to discriminate between recruiting and non-recruit- 
ing ears, the difference score in threshold crossings be- 
tween 6000 and 500 cps proved to be the better. 

Microfilm $2.00; Xerox $4.60. 88 pages. 


A STUDY OF THE ION BALANCE OF CRAYFISH 
MUSCLE; EVIDENCE FOR TWO COMPARTMENTS 
OF CELLULAR POTASSIUM 


(L. C. Card No. Mic 58-3520) 


Hulda Regehr Clark, Ph.D. 
University of Minnesota, 1958 


Adviser: H.B. Steinbach 


In vitro studies of crayfish muscle employed the follow- 
ing physiological saline: 40 - 50 mEq./1. KCl, 150 mEq./1. 
NaCl, 2 mEq./1. NaHCO,. In this medium muscles main- 
tained their original, in vivo, concentrations of K and Na 
but gained chloride. Media with reduced K concentrations 
resulted in tissue loss of K and gain of Na and Cl. Such 
K-depleted, Na and Cl enriched muscles could regain their 
original high K content and extrude their excess Na if re- 
turned to the physiological saline. However, the tissue 
continued to gain Cl. 

When NH,Cl replaced KCl in the medium, fresh muscle 
samples maintained their low-Na state and Na-enriched 





muscles were enabled to extrude their excess Na. At the 
same time the tissue lost K and gained Cl. 

By following the kinetics of sucrose uptake and uptake 
of tracer Na™ it was found that about 8% of muscle tissue 
consists of extracellular space which equilibrates with the 
medium in about five minutes. 

The kinetics of K uptake by muscles immersed in 
physiological saline was followed using tracer K**as 
K**Cl. Such studies revealed the existence of at least two 
components of tissue K other than the extracellular space. 
The faster component, consisting of 20 - 40% of tissue K, 
exchanged with K in the medium with a half-time of about 
one hour. The remaining K exchanged much more slowly, 
exhibiting a half-time of 4 to 8 hours. All the tissue K ap- 
peared exchangeable. | 

Microfilm $2.00; Xerox $4.00. 74 pages. 


A STUDY OF RIGHT VENTRICULAR FUNCTION. 
THE EFFECTS OF MASSIVE INFARCTION OF THE 
MYOCARDIUM OF THE CANINE RIGHT VENTRICLE. 


(L. C. Card No. Mic 58-3526) 


David Elder Donald, Ph.D. 
University of Minnesota, 1958 


Supervisor: H, E, Essex 


Ischaemia and infarction of the myocardium of the 
right ventricle was produced in dogs by (a) ligation of the 
right coronary artery and (b) the injection of vinyl acetate 
into the right coronary arterial system. In a third group 
of dogs the right coronary artery was ligated in the pres- 
ence of an acutely produced mitral stenosis. The effect of 
a loss of contractile function by the myocardium of the 
right ventricle was evaluated by (a) indefinite survival of 
the animal without obvious circulatory embarrassment, 
(b) immediate and long term recordings of blood pressure 
within the cardiovascular system, (c) immediate and long 
term electrocardiographic studies, (d) the response of the 
animal to a standard form of exercise and (e) postmortem 
and histologic studies. 

Though infarction of the myocardium of the right ven- 
tricle, amounting from 33 to 91 per cent of the total area 
of the free wall, was accompanied by small to moderate 
elevations in central venous pressure and a flattening of 
the gradient from peripheral to central veins, the output of 
the right ventricle remained at a level adequate for indefi- 
nite survival and the performance of exercise. The main- 
tenance of the circulation under these conditions was re- 
garded as due to a compensatory response by the still 
viable portions of the right ventricular myocardium. 

In the presence of acute mitral stenosis the severely 
damaged right ventricle was unable to maintain the circu- 
lation. Microfilm $2.00; Xerox $4.40. 83 pages. 
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AN ANALYSIS OF PRESSURE ENERGY HARMONIC 
PROPAGATION IN THE ARTERIAL SYSTEM 
BY A DIGITAL COMPUTER FOURIER TECHNIQUE 


(L. C. Card No. Mic 58-3418) 


Robert Lucas Farrow, Ph.D. 
The Ohio State University, 1958 


The demonstrable fact that as one records pressure 
pulses in the cardiovascular system, the pulses change 
their contour from a rather rounded systolic hump toa 
more peaked shape as one progresses toward the periphery 
of the arterial tree. This phenomenon is all the more pro- 
vocative to the physiologist, for as he tries to account for 
it, he is faced with the dilemma that the system under in- 
vestigation is not only non-linear but also that it exhibits 
frequency dependent transmission characteristics as well 
as a frequency dependent damping on the transmitted pulse 
wave. In order to understand more clearly this phenome- 
non, Fourier analyses were performed upon aortic pres- 
sure pulses recorded along the abdominal aorta. The func- 
tion of this type of analysis is to decompose a periodic 
wave of unknown function of time into a series of related 
sinusoidal components, which if added together in the mag- 
nitude and phase given by the analysis will reconstitute the 
original wave. 

Pulses of a dog were recorded with sensitive pressure 
transducers at the points of branching of the left renal ar- 
tery and the inferior mesenteric artery, respectively. The 
distance between these two points is about 10 cm, and the 
pressure gradient over this distance was also obtained, 
and a Fourier analvsis performed upon this measurement. 

Since this type of numerical analysis is very time-con- 
suming and complex, it is quite prone to computational 
error. For this reason, a well-known numerical technique 
was programmed for use on the IBM 650 magnetic drum 
calculator. By the use of this machine, a computation nor- 
mally requiring seven hours with a desk calculator could 
be performed routinely in one minute and 35 seconds. 
From the phase angles of the harmonics of the two pulses 
over a known distance, the apparent phase velocity was 
calculated for the first eleven harmonics of the pulses. 

All together, 343 pulses were analyzed by this method 
and their phases and amplitudes compared. The pulses 
were recorded under “normal” circumstances and also 
after the administration of vasoconstrictor and vasodilator 
substances. 

It was found that aortic pulses taken at the more pe- 
ripheral point exhibit a richer harmonic content than those 
taken more centrally. This is attributed to the reflection 
of energy from the periphery; such reflections are attenu- 
ated as they travel centrally. 

About 76 percent of the oscillatory energy of the pulse 
is contained in-the first four harmonics. The contribution 
of the harmonics above the sixth is negligible. 

Phase velocities calculated for these harmonics indi- 
cate that the phase velocity is inversely proportional to the 
order of the harmonic. When the peripheral resistance is 
high, the phase velocities of the fundamental frequencies 
reach high positive values; when it is low, these go to 
large negative values. This effect is related to the vec- 
torial addition of a reflected component to the forward 
traveling pulse, in unequal quantities to the two pulses. 

The effect of these phenomena on group velocities (the 
classical pulse wave velocity) was determined. It was 





found that a large neg?.:ive value for the harmonic causes a 
low pulse wave velocity, whereas a large positive value of 
phase velocity gives a high pulse wave velocity. 

Microfilm $2.00; Xerox $5.00. 96 pages. 


STUDIES ON RESPIRATORY REFLEXES 
(L. C. Card No. Mic 58-3837) 


Thomas Mary Gilfoil, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor William B. Youmans 


I, Effects of Drugs on the Poststimulatory Apnea Pro- 
duced by Stimulation of the Central End of the Vagus 
Nerve. 


Poststimulatory apnea following cessation of stimula- 
tion of the central end of the sectioned vagus nerve may be 
effected by a chemical substance liberated as the vagal im- 
pulse reaches the medullary centers to exert an influence 
on certain chemosensitive structures or neurons in this 
area. Hence, the influence of certain drugs on the char- 
acter and duration of the poststimulatory apnea thus pro- 
duced was studied. 

The central end of the sectioned vagus nerve of dogs 
anesthetized with sodium pentobarbital or with sodium 
Pentothal followed by alpha chloralose was stimulated elec- 
trically with intensity and rates of stimulation which if ap- 
plied for a duration of 2 seconds produced a brief period of 
apnea following the cessation of stimulation. In each ex- 
periment the average duration of 3 such poststimulatory 
apneic periods thus produced served as acontrol. Varia- 
tion in the response over a 3-hour period was found to be 
slight. The number of times that the nerve was stimulated 
and the interval between the periods of stimulation did not 
appear to influence the response. Alteration in the duration 
of poststimulatory apnea produced by intravenous injections 
of the drugs tested was determined by comparing the 
lengths of the poststimulatory apnea produced under their 
influence with that produced under control conditions. 

Acetylcholine, epinephrine, atropine, Benedryl and 
mephenesin did not effect a significant and reproducible 
change in the duration of the poststimulatory apnea elicited 
by stimulation of the central end of the sectioned vagus 
nerve. Therefore, either the central mechanism is insen- 
sitive to the agents tested or they do not reach the medul- 
lary centers in sufficient amounts following intravenous 
injection. 


II. Mechanism of Respiratory Effects Produced by Sudden 
Aortic Occlusion. 


In these experiments the effect of sino-aortic denerva- 
tion on the respiratory inhibition produced by internal oc- 
clusion of the descending aorta has been studied. The ex- 
periments were performed on dogs anesthetized with 
sodium Pentothal-chloralose, morphine-chloralose, sodium 
pentobarbital, or ether. Respiration and arterial pressure 
were recorded while occluding the aorta before and after 
sino-aortic denervation by inflating a balloon located within 
the lumen of the aorta just above the celiac artery. 
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Inhibition of breathing elicited by a rise in arterial 
pressure produced by occluding the aorta in animals with 
neutral pathways intact was immediate in a few animals, 
but typically the onset of inhibition occurred after a brief 
delay and was cumulative. 

Respiratory inhibition elicited by internal aortic occlu- 
sion in dogs with all neural pathways intact is related in 
large part to reflexes from the sino-aortic zones. In most 
instances the delayed inhibition of breathing following in- 
ternal occlusion of the descending aorta was greatly re- 
duced but not entirely eliminated by sino-aortic denerva- 
tion. Therefore, some other respiration-inhibiting 
mechanism is involved. That the respiratory center may 
be relatively insensitive to changes in blood flow under the 
conditions of these experiments is indicated by the fact that 
in individual cases sudden severe changes in blood pres- 
sure in sino-aortic denervated dogs were not accompanied 
by changes in respiration. 

The mechanism for respiratory inhibition elicited by 
externally obstructing the aorta with a ligature differs 
from that elicited by internally occluding the aorta with a 
balloon in that in the former impulses are conducted into 
the thoracic part of the spinal cord to cause immediate 
apnea. Microfilm $2.00; Xerox $3.00. 49 pages. 


CARDIAC IMPEDANCE: FACTORS AFFECTING 
THE RESISTANCE OF THE HEART TO FILLING 


(L. C. Card No. Mic 58-3430) 


Richard Allen Hennacy, Ph.D. 
The Ohio State University, 1958 


The factors influencing the resistance to the filling of 
the frog’s ventricle were studied by means of an isobaric, 
isolated heart preparation. American bull frogs (Rana 
catesbiana) were used. 

Systolic and diastolic changes in volume were recorded 
on film. The heart rate was kept slow enough to insure 
complete filling. 

Two values were derived from the records. The im- 
pedance was calculated by dividing the constant pressure 
head by the average flow rate during diastole. Impedance 
is advanced as a measurement of the average resistance to 
filling during a complete filling cycle. The other calcu- 
lated value was the back pressure, which was the value ob- 
tained by subtracting the drop in pressure through the ap- 
paratus from the filling pressure. This value presumably 
measures the apparent resistance of the heart to filling. A 
heart at the end of filling has a back pressure equal to the 
filling head; although a heart with no apparent resistance 
has zero back pressure. 

The effects of temperature, pressure changes, epi- 
nephrine, and Nembutal were tested on the heart. It was 
found that cold temperature, sudden pressure increases, 
anoxia, and sodium pentobarbital increased the impedance 
and minimum back pressure. However, the back pressure 
and impedance returned to normal values in a few minutes 
after the pressure-increase experiments. Sodium pento- 
barbital increased the impedance and back pressures much 
more readily in the cold heart (12 to 15 degrees Centi- 
grade) than in hearts at room temperature (22 to 24 de- 
grees Centigrade). At room temperature, more than 








3000 yg./cc. of sodium pentobarbital was often needed be- 
fore significant changes in impedance or back pressure oc- 
curred. However, at these concentrations the heart usu- 
ally became unexcitable. 

In general, any agent which decreased the strength of 
contraction also appeared to increase the impedance and 
back pressure. 

The ability of epinephrine to decrease the impedance 
and lower the back pressure was especially noticeable in 
those hearts which previously had a high impedance. 

The back pressure of the heart appeared to be the re- 
sult of many factors. During the early drop of the back 
pressure, the limiting process is the relaxation from the 
previous contraction. Viscosity is probably of most im- 
portance during mid fillings, and elasticity of more impor- 
tance toward the end of filling. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


STUDIES ON THE MECHANICS 
OF THE AORTA IN VIVO 


(L. C. Card No. Mic 58-2151) 


Kenneth Forbes Hosie, Ph.D. 
University of Minnesota, 1958 


Simultaneous determinations of the time courses of the 
cyclic fluctuations in pressure within the thoracic aorta 
and the associated variations in diameter and length of 
short segments of the aorta were made in anesthetized 
dogs. While pressure and diameter changes were always 
closely correspondent, no regular correlation was ob- 
served between changes in pressure and length. Pressure- 
diameter and pressure-length diagrams of individual 
pulses each showed one of four types of locus, simple 
loops or figures-of-eight described in either clockwise or — 
counterclockwise direction- though these were not neces- 
sarily the same in the two diagrams from the same pulse. 

Changes in potential energy occurring within aortic 
segments during the pulse cycle were measured from 
pressure-volume diagrams. These changes were often 
less than the error of measurement but definite gains in 
energy of up to 500 ergs per cm. length and losses of up to 
200 ergs per cm. length were occasionally found. 

The moduli of volume elasticity and within the limits 
of available elastic theory, the tangential dynamic elastic 
moduli of the aortic segments were calculated from the 
stress-strain data. These were used to compute the theo- 
retical pulse wave velocity according to the formulae of 
Frank, Moens, and A. Miller for comparison with the ac- 
tual pulse wave velocity encountered experimentally. Wide 
discrepancies between the observed and the calculated _ 
values were found and possible reasons for these are dis- 
cussed. Microfilm $2.15; Xerox $7.60. 164 pages. 
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STUDIES ON THE MECHANISM 
OF ACTION OF PHLORIZIN 


(L. C. Card No. Mic 58-3068) 


Daniel Marsh Keller, Ph.D. 
University of Cincinnati, 1958 


It has recently been shown that the glucosuric agent 
phlorizin inhibits oxidative metabolism in vitro (Shapiro 
1947, Lotspeich and Keller 1956). In the present study an 
examination was made of the phlorizin effect on mitochon- 
drial metabolism and structure. 

Experiments on oxidative phosphorylation were carried 
out in the conventional Warburg manometric apparatus. 
Mitochondria from rabbit or guinea pig kidney cortex were 
fortified with cytochrome c, adenine nucleotide, inorganic 
phosphate buffer pH 7.3, and magnesium sulphate. Succin- 
ate, alpha-ketoglutarate, 1-malate, or beta-hydroxybutyr- 
ate were substrate, and hexokinaseglucose served as the 
final phosphate acceptor system. 

It was found that 5 x 10™ M/L phlorizin inhibited res- 
piration and reduced the efficiency of coupled phosphate 
uptake from the medium. However, in agreement with a 
previous report, this inhibitory effect could be greatly re- 
duced by increasing the adenine nucleotide concentration 
from 2 mM/L to 10 mM/L. A second agent that could re- 
duce the phlorizin inhibition was malonate, 20 mM/L re- 
ducing the inhibition of alpha-ketoglutarate oxidation by 50 
per cent. It was also found that mitochondria incubated 
with substrate and oxygen but no ADP showed little sensi- 
tivity to phlorizin, while on the other hand mitochondria 
incubated with ADP and oxygen but no substrate were in- 
hibited 50 to 60 per cent by 107° M/L phlorizin. These 
findings suggested that the oxidation-reduction state or the 
“energy level” in the electron transport enzymes might be 
an important factor in the phlorizin effect. 

Recently it has been shown that ATP, malonate, active 
oxidative phosphorylation as well as several other agents 


can protest mitochondria from swelling in hypotonic media. 


Experiments on the mitochondrial swelling phenomenon 
were carried out by following optical density changes. It 
was found that suspensions of guinea pig kidney mitochon- 
dria maintain a constant optical density for 30 minutes in 
0.3 M/L sucrose with 0.02 M/L tris (hydroxymethyl) 
aminomethane buffer pH 7.4. Phlorizin at 2 x 10™ to 10~ 
M/L caused a marked decrease in optical density to occur 
during the first 10 to 20 minutes. This effect of phlorizin 
could be prevented by ATP, malonate, and, in the respira- 
tion medium, by substrate with ATP. These findings on 
mitochondrial swelling correlate well with the studies on 
respiration. It is felt that the basis for phlorizin inhibition 
of oxidative metabolism is a non-specific structural alter- 
ation of mitochondria. 

In view of several recent reports which indicate a 
membrane site of action for phlorizin, it was decided to 
test for a generalized effect of phlorizin on cell permea- 
bility. Advantage was taken of the finding of Levine et al. 
(1950) that insulin given to eviscerated, nephrectomized — 
animals enlarges the galactose space from one approxi- 
mating the extracellular fluid volume to one equalling the 
total body water. Galactose and phlorizin (14 mg/100 Gm 
body weight) were given intravenously to eviscerated, 
nephrectomized rats 30 minutes before insulin. The galac- 
tose volume of distribution 1 hour 30 minutes after insulin 
was 37 ml per 100 Gm of body weight whereas non-phlori- 
zinized control animals had a galactose space of 53 ml per 





100 Gm of body weight (a statistically significant difference, 
P < .001). It is concluded that phlorizin either acts to pre- 
vent the cell membrane-insulin interaction or to reduce 
directly the membrane permeability to galactose. 
Microfilm $2.00; Xerox $3.00. 60 pages. 


DIFFRACTION STUDIES ON IMMATURE CHICK BONES 
(L. C. Card No. Mic 58-2425) 


Russell James Kraay, Ph.D. 
Michigan State University, 1955 


Immature chick femurs were studied using electron 
and x-ray diffraction in an attempt to answer the following 
questions regarding the process of calcification and the na- 
ture of the bone mineral: (1) are crystalline precursors 
present before the formation of bone apatite, (2) are there 
detectable changes in the preosseous cartilage prior to os- 
sification, (3) is the first bone mineral actually crystalline 
or does it become crystalline upon dehydration, (4) is there 
any change in apatite as bone matures, (5) is bone mineral 
prepared by ethylene diamine extraction altered in ways 
which allow conclusions to be drawn with respect to the 
original bone? 

Dry, heat ashed, and ethylenediamine extracted embry- 
onic chick femurs were finely powdered, transfered, and 
examined by electron microscopy and diffraction. In the 


_ second experiment, embryonic chick femurs from six to 


21 days incubation were studied by x-ray diffraction either 
in the wet, dry, heat ashed, or ED ashed state. Nickel fil- 
tered copper K~-alpha radiation was used with a powder 
camera having an effective film diameter of 14.32 cm. 

By means of electron microscopy, a thin crystalline 
Species was observed. Its diffraction pattern was always 
hexagonal, with a calculated “a” axis of 5.29 A (assuming 
its innermost spots to be from the 100 plane). Since the 
crystal was also seen on grids other than those containing 
bone preparations, it must be regarded as a contaminant. 
No other crystal species ever gave rise to a diffraction 
pattern. 

The x-ray diffraction patterns from dry preosseous 
femurs showed the presence of crystalline sodium and po- 
tassium chloride in the approximate ratio of one to three. 
After bone apatite was detected (from the nine day femurs) 
no crystalline NaCl could be found and the amount of crys- 
talline KCl was markedly reduced. The possible involve- 
ment of various binding mechanisms is discussed. 

No lines were visible on x-ray diffraction pattern from 
young wet bone, due to the high background. However, in 
the absence of distinguishable apatite lines, it is possible 
that the first mineral laid down in normal hydrated bone 
is non-crystalline. 

The study of dry embryonic chick bone shows no de- 
tectable change in lattice parameters from the time it is 
first seen. 

Ash from twenty one day femurs after extraction with 
ethylene diamine, gave a diffraction pattern nearly indis- 
tinguishable from that of dry bone, the only difference being 
the loss of two broad bands, presumably due to the organic 
portion of dry bone. This indicated that in the process of 
ED extraction, there had been no detectable shift in lattice 
parameters, and no induced crystal growth. 
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Heating ED extracted bone produced shifts in lattice 
parameters as compared with similarly heated dry bone. 
The “c” axis remained unchanged, but the “a” axis was de- 
creased from 9.42 A for heated dry bone to 9.36 A for 

heated ED ashed bone. The calculated value for heated dry 
bone corresponds closely to literature values for hydroxyl- 
apatite, whereas, the value for heated ED ashed bone cor- 
responds more closely to values given for carbonate apa- 
tite. Microfilm $2.00; Xerox $5.20. 105 pages. 


RESPIRATORY RESPONSES TO LIGHT IN BIRDS 
(L. C. Card No. Mic 58-3350) 


Stanley Z. Kramer, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. F. H. McCutcheon 


Experiments with pigeons have produced evidence that 
respiration in these birds can be affected by the condition 
of light or darkness in the environment in which they are 
tested. In order to minimize instrumental interference, 
and to conduct the experiments under conditions as natural 
as possible, a total body plethysmograph was used to meas- 
ure ventilation and oxygen consumption. With adequate 
regulation of temperature, ambient pressure and gas com- 
position, the plethysmograph chamber was made to consti- 
tute a microenvironment. 

Pressure changes proportional to the volumes of gas 
respired in such a closed system were recorded through a 
transducer, on an oscillograph, and could be converted 
through calibration to gas volumes. Oxygen consumption 
was measured simultaneously by the replacement of oxygen 
consumed to the chamber from a spirometer. 

Light alone can induce, in birds previously kept in the 
dark, a rapid (1.5 sec) and consistent increase in ventila- 
tion minute volume. The ventilation increase can be main- 
tained over a light period as long as one and one-quarter 
hours. Reduction of ventilation in the dark following ex- 
posure to light can occur in five to ten seconds and the 
ventilation minute volume in the first minute of dark fol- 
lowing a light period always falls below the previous light 
level. The previous dark level is reached over a time pe- 
riod of two to three minutes. 

An increase in oxygen consumption occurs at light in- 
tensities above 0.025 foot-candles, which lags about one 
and a half minutes behind the ventilation increase on light 
exposure. Oxygen consumption increases are far in ex- 
cess of that required by increases in ventilation at light 
intensities above 0.025 foot-candles, and probably repre- 
sent the oxygen requirement of an increased muscle tonus. 
Upon cessation of light the increased oxygen consumption 
persists about seven minutes after reduction in ventilation 
occurs. At the lowest light intensity tested (0.025 foot- 
candles), a consistent increase in ventilation occurs (about 
18%) in the absence of any significant increase in oxygen 
consumption. The evidence strongly suggests that light in- 
duced ventilation increases can occur independent of me- 
tabolism changes. There is no correlation between in- 
creases in either ventilation or oxygen consumption and 
overt activity. 

Experiments at different light intensities, ranging from 
0.025 foot-candles to 240 foot-candles, indicate a direct 





proportionality between ventilatory response and the log of 
light intensity. When birds are exposed briefly to light, 
only a transient ventilatory change occurs. The metabo- 
lism remains unaffected. Blinded birds do not respond to 
light, demonstrating that the eyes constitute the light re- 
ceptors mediating this effect. Birds with bilateral cere- 
bral hemisphere ablation, tested under moderately chronic 
conditions (four to five days post-operative), show no ven- 
tilatory response to light. The presence of a cyclic in- 
crease and decrease in ventilation which is independent of 
light or dark in these preparations suggests that, in addi- 
tion to its effect on the light responses, ablation of the 
cerebral hemispheres has removed some respiratory regu- 
lation mediated by the cerebral hemispheres. 

The results suggest as a hypothesis for further study 
that a mechanism exists in pigeons whereby light can af- 
fect the central nervous system by facilitation of the spinal 
cord motoneurons in addition to increasing activity in the 
brain stem respiratory areas. 

Microfilm $2.00; Xerox $6.60. 138 pages. 


CERTAIN ASPECTS OF THE ROLE OF CELLULAR 
WATER IN.X-RAY INACTIVATION OF YEAST 


(L. C. Card No. Mic 58-3370) 


Alburt M. Rosenberg, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. T. H. Wood 


Water is a dynamic part of anything living. It is impor- 
tant in learning about the unit of life, the cell, to appreciate 
how cellular water is involved in the many physiological 
responses and functions of this unit. In probing for an 
understanding of the action of ionizing radiation on living 
matter, study of the role of water in the radiobiology of the 
cell is essential. 

A model is formulated which allows a calculation to be 
made from calorimetric data of the fraction of the yeast 
cell that is frozen as a function of sub-freezing tempera- 
tures. This model is independent of the position of the 
frozen water, whether intracellular or extracellular. Our 
normal yeast cell contains 69% total water. As the tem- 
perature is lowered below 0° C a progressive amount of 
this is frozen. In the region from -22° approximately 87% 
of this water is frozen. In the region from -22° to -72° the 
total water frozen decreases to 74%. These calculations 
are based on the assumption that the specific heat of the 
non-freezable water (bound water) is the same as that of 
normal water. It is possible to adjust the computed curve 
so that the frozen fraction of cellular water does not de- 
crease with temperature below -22° C by the assumption 
that the specific heat of the bound water component is not 1. 
With this assumption, the fraction of the cellular water that 
is frozen over the range from -22° to -72° is 0.91. Thus 
9% of the total water is considered bound. The specific 
heat of bound water that emerges from these calculations 
is 0.26 + 0.18 cal/gram C°. Data on the survival of yeast 
under these freezing conditions show that cells can survive 
even though as much as 90% of their cellular water is 
frozen. Certain radiobiological data indicate that at least 
a portion of this frozen water is located within the cell. 
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The influence of various factors on the survival of 
yeast which have been dried has been investigated. The re- 
sults indicate that high survival levels may be obtained with 
yeast desiccated and reconstituted under certain conditions. 
It is suggested that removal of the bound water from the 
cell is responsible for the greatly increased “killing” of 
yeast on vacuum drying compared with air drying. The 
dosimetry uncertainties in making radiobiological meas- 
urements in dry layers have been discussed. Suggestions 
are made to facilitate x-ray inactivation studies of desic- 
cated yeast cells. 

A considerable degree of protection (as high as four- 
fold) against inactivation of haploid yeast by x-rays was ob- 
tained with high concentrations of glycerol, glucose, fruc- 
tose, methanol, and ethanol. The radiosensitivity of yeast 
in 3.6 M KCl was about double that of the control population 
at survival levels of 10%. Additivity studies showed that 
anaerobic conditions at the time of irradiation provide an 
additional protection over and above that due to the pres- 
ence of the solute. By packing yeast with a contrifugal 
field, the loss in volume was shown to be a function of the 
concentration of glycerol in the suspension. While glucose 
and KCI solutions gave a decrease in cellular volume, none 
was observed for added ethanol. The results of solute ad- 
dition to yeast suspensions are discussed in terms of the 
indirect and direct action mechanisms of radiation dam- 
age. Although these results are very suggestive, no single 
radiobiological model offers a completely satisfying expla- 
nation for all the data available at this time. 

Microfilm $2.00; Xerox $4.40. 81 pages. 


STUDIES ON THE REFLEX REGULATION OF THE 
RUMINANT STOMACH WITH SPECIAL REFERENCE 
TO THE ERUCTATION REFLEX 


(L. C. Card No. Mic 58-3558) 


Charles Edward Stevens, Ph.D. 
University of Minnesota, 1958 


Adviser: C.M., Stowe 


The reflex nervous control of ruminoreticular motility, 
eructation, rumination and (indirectly) salivation was stud- 
ied using adult, unanesthetized cows. Each of these ani- 
mals had a rumen fistula. Ruminoreticular contraction, 
eructation and swallowing were recorded by means of 
strain gauge pressure transducers activated through 
Brody-Quigley catheters. These recordings were made 
under normal as well as a variety of experimental condi- 
tions designed to stimulate or inhibit the nervous reflexes 
involved. 

A study of 10 cows indicated that 4 to 6 hours after 
feeding, a reticuloruminal cycle occurred approximately 
once per minute. About one-half of these cycles were ac- 
companied by a secondary rumen contraction. Eructation 
occurred only in conjunction with rumen contraction. 

About one-third of the eructations occurred in conjunction 
with primary rumen contractions and the rest with sec- 
ondary rumen contractions. 

In a series of 3 experiments On one unanesthetized cow, 
stimulation and/or procainization of the abdominal vagi in- 
dicated that 1) rumination was initiated by ventral vagal 





trunk stimulation 2) eructation was stimulated by dorsal 
vagal stimulation and 3) stimulation of either dorsal or 
ventral abdominal vagi increased the rate of rumen con- 
traction. 

In a second series of 35 experiments on 5 animals of 
variety of stimuli were applied to the mucosal surface of 
the reticulum and rumen. Results indicated that a tactile 
type of stimulus applied to the cardia area, or weights 
placed in the reticulum, on the ruminoreticular fold, or on 
the anterior ruminal pillar increased reticuloruminal rate 
and eructation rate. 

In a third series of 10 experiments on 5 animals, topi- 
cal anesthetics were applied to various areas of the rumi- 
noreticular mucosa. Butacaine sulfate appeared to de- 
crease the rate of swallowing when applied to the posterior 
one-third of the esophagus or to the area of the cardia. 
The application of either butacaine sulfate or cocaine hy- 
drochloride to the cardia and dorsal walls of the reticulum 
and rumen decreased the rate and amplitude of rumen con- 
traction and also the rate of eructation. 

In a fourth series of experiments on 5 animals, procaine 
was injected into specified areas of the reticulum and ru- 
men. When the reticular branches of the ventral vagus 
were blocked, reticular motility was partially or com- 
pletely inhibited but rumen motility and eructation contin- . 
ued at a normal rate. Likewise, procainization of the ru- 
minal branches of the dorsal vagus nerve stopped ruminal 
motility without affecting motility of the reticulum. How- 
ever, the latter procedure greatly inhibited eructation rate, 
even when the cardia was continuously exposed to gas. 
This suggested that receptors for eructation are located in 
the rumen itself. 

Injection of procaine into the ventral one-half of the 
cardiac sphincter resulted in a marked increase in eructa- 
tion rate during rumen insufflation, suggesting that an im- 
portant functional sphincter was anesthetized. 

In a final series of experiments on 5 animals, the ef- 
fects of varying intraruminal pressure, and ingesta con- 
sistency were studied. An increase in intraruminal pres- 
sure increased reticuloruminal rate, the rate of secondary 
rumen contraction, eructation rate and the rate of swallow- 
ing, but it decreased the amplitude of rumen contraction. 
Variation of the ruminoreticular contents indicated that the 
stimulus for ruminoreticular motility, rate, and amplitude, 
was pressure or tension. However, eructation rate ap- 
peared to be dependent on the rate and the amplitude of 
rumen contraction, suggesting an “in-parallel” or volume, 
type of stretch receptor was responsible. If the rate of 
salivation was assumed to correlate closely with the rate 
of swallowing, there was additional evidence that receptors 
for the salivation reflex originate in the general area of 
the cardia and are tactile in nature. 

Microfilm $2.25; Xerox $7.80. 169 pages. 
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THE INFLUENCE OF LEVELS OF 
DIETHYLSTILBESTROL COMPARABLE TO PLANT 
ESTROGEN CONTENT ON REPRODUCTIVE 
PHENOMENA IN SWINE 


(L. C. Card No. Mic 58-3476) 


Edgar Paul Young, Ph.D. 
The Ohio State University, 1958 


The presence of estrogenic substances in plants has 
been detected by a number of investigators, but the physi- 
ological influences of added estrogen in rations for do- 
mestic animals have not been thoroughly studied. The ob- 
jectives of this study were to determine (1) whether the 
addition of diethylstilbestrol comparable to levels of plant 
estrogenic substances that would be present in swine 
breeding-gestation rations would induce measurable re- 
sponses in the female reproductive system and (2) whether 
or not the estrogenic activity of alfalfa is related to im- 
proved reproductive performance. 

In five dry-lot feeding experiments, gilts received a 
legume-free or an 18 per cent alfalfa ration with 0, 0.29, 
0.58 or 3.0 micrograms of stilbestrol added per pound of 
ration. The rations were fed for a period of 30 days be- 
fore breeding was initiated. All gilts were slaughtered 
during gestation and the number of corpora lutea and live 
young were determined. 

Even though considerable variation occurred in the 
general level of performance between experiments, the 
addition of stilbestrol to the legume-free ration was asso- 
ciated with a decreased ovulation rate, fewer live embryos 
and a lower per cent of corpora lutea represented as live 
embryos. By the same criteria, stilbestrol added to the 18 
per cent alfalfa ration did not influence reproductive per- 
formance. The number of corpora lutea and live young 
were positively correlated with the weight of the gilt re- 
gardless of age. 

Histological examination of tissue from the reproduc- 
tive organs of gilts fed 0.6, 1.0, 3.0, 6.0 and 10.0 micro- 





grams of stilbestrol per pound of legume-free ration did 
not reveal any differences associated with the stilbestrol 
treatments. 

Immature gilt pigs were fed low levels of stilbestrol or 
alcohol extracts of alfalfa in the ration. It was observed 
that the addition of one or two micrograms of stilbestrol 
per pound of a legume-free ration was associated with in- 
creased ovarian development as characterized by more 
numerous and larger growing follicles. An amount of the 
alcohol extract of alfalfa equivalent to a level of 20 or 40 
per cent alfalfa in the ration elicited a similar ovarian re- 
sponse. Histological examination of other organs in the 
reproductive system did not reveal any further differences 
associated with treatment. 

Bioassays of the two breeding-gestation rations showed — 
that the additions of stilbestrol were uniformly distributed 
and that the estrogenic activity was effectively increased. 
Assays of ration constituents indicated the variability of 
estrogenic activity in plant materials. Estrogen responses 
from alfalfa, corn and oats similar in range to those ob- 
served from the amounts of stilbestrol added to the breed- 
ing-gestation rations were obtained. | 

An adaptation of the intravaginal Allen-Doisy estrogen 
assay was employed for estimating the estrogenic activity 
in the blood plasma of female swine. The estradiol equiva- 
lents of plasma samples ranged from 0.015 to 0.064 micro- 
grams per 100 ml. of plasma. During the estrous cycle, 
estradiol equivalents were highest for samples taken at 
proestrus and immediately prior to ovulation. Following 
ovulation the level of plasma estrogen declined and a fur- 
ther reduction was noted in early diestrus. A definite in- 
crease of plasma estogen was observed as gestation pro- 
gressed from 9 to 11 days to 25 to 27 days. The amount of 
estrogen detected in plasma from gilts at both stages of 
gestation when fed the legume-free ration plus 0.58 micro- 
gram stilbestrol per pound was markedly lower than that 
found in plasma from gilts fed the control ration or the 
legume-free ration plus 3.0 micrograms of stilbestrol per 
pound. Microfilm $2.00; Xerox $5.20. 102 pages. 
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CONSERVATISM AND ITS CONTEMPORARY 
AMERICAN ADVOCATES 


(L. C. Card No. Mic 58-3210) 


M. Morton Auerbach, Ph.D. 
Columbia University, 1958 


This dissertation is divided into three parts: (1) The 
Theory of Conservatism; (2) Contemporary American Con- 
servatism; and (3) A Critique of Conservatism Theory. 

In Part I, the views that Conservatism is a defense of 
the status quo, of established tradition, or of medievalism 
are all rejected on the ground that they are not adequate 
descriptions of the theory of Edmund Burke, universally 
acknowledged as the intellectual father of modern Conserv- 
atism, and that these positions are in themselves either 
meaningless or untenable ideologies designed to defend a 
particular interest. The basis of Burke’s theory, on the 
other hand, is found to be the Platonic concept of harmony, 
which is characterized by the prevention of psychic tensions 
in the individual and of conflicts in society. 

Conservative theory seeks to achieve harmony by mini- 
mizing material desires and by basing political power on 
prestige or honor, provided that honor is based on the ca- 
pacity for moral self-control and service to the community. 
A Conservative culture would teach the importance of per- 
forming the functions of one’s “allotted” place and Con- 
servatism prefers to rely on tradition rather than conscious 
political power, provided that the traditions do prevent con- 
flicts. 

It was, however, only medieval thinkers like John of 
Salisbury who were able to maintain this Conservative 
position in its “pure” form. Historical conditions forced 
Plato to adopt a considerable measure of authoritarianism 
and forced Burke to make wide concessions to Liberalism, 
though in both cases the Conservative goal of harmony 
remained paramount. In a period like the 5th century A.D., 
however, a St. Augustine was forced to surrender any hope 
of achieving harmony in society. 

In Part II, it is concluded that the term “New Conserv- 
atives,” which is applied indifferently to all contemporary 
American Conservatives, actually obscures the important 
differences among them. The “Southern agrarians” wanted, 
during the 1930’s, to restore the Conservatism of the Old 
South through a small-holder economy. The Old South 
Conservatism which they wanted to revive emphasized 
communal cohesion at the expense of the prevailing moral 
code of Western civilization. On the other hand, the “crit- 
ical” Conservatives represented now by Russell Kirk, 
emphasize morality rather than cohesion and harmony. 
Furthermore, they combine a practical “standpattism” 
with a severe moral critique of American society. A third 
group, which may be called the “adjusted” Conservatives, 
have accepted so much of American Liberalism that they 
have been forced to abandon some of the most crucialtenets 
of the Conservative position. This group includes men like 
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Peter Viereck, Herbert Agar, and Clinton Rossiter. All 
three of these contemporary groups are Burkeans living 
in an age when historical circumstances make liberal Con- 
servatism a theoretical impossibility. 

A Conservative “corporatism” has now appeared on 
the American scene, represented particularly by Peter 
Drucker. This is a kind of 20th century Platonism which, 


_ however, fails to solve the Platonic dilemma of trying to 


create harmony in an age of conflict without the use of 
repressive political power. Finally, contemporary Con- 
servatives have been turning to neo-Augustinian theorists 
like Reinhold Niebuhr. Since Niebuhr’s position is not 
easily compatible with Conservatism, the importance of 
this transition lies primarily in the indication that the Con- 
servatives are preparing to abandon all hope of achieving 
their aims in the modern world. 

In Part III, it is shown that Conservatism necessarily 
sees history as a process of recurrent cycles in which 
societies undergo increasing degeneration from an early 
period of maximum harmony. Furthermore, industriali- 
zation creates a permanent crisis for Conservatism, be- 
cause economic progress is profoundly antithetical to 
Conservative values. But the most damaging aspect of the 
Conservative theory of history lies in its admission that 
it is impotent to achieve its own goals or to stop the proc- 
ess of degeneration. Finally, it is found that Conservative 
helplessness in relation to history is inherently related to 
the fact that all of its most fundamental premises are pas- 
sive and devoid of any content. It is suggested that the 
elements of Conservative theory bear striking resemblance 
to the Freudian description of the nature of the “death in- 
stinct” and that passivity is the essential characteristic 
which is common to all of them. 

Microfilm $6.05; Xerox $21.40. 474 pages. 


A CASE STUDY IN INSTITUTIONAL ASPECTS OF 
FOREIGN POLICY MAKING. THE AMERICAN POLICY 
TOWARD GERMANY FROM 1942 TO 1945 


(L..C. Card No. Mic 58-3275) 


Eggert William Giere, Ph.D. 
University of Washington, 1958 


The process by which the United States Government’s 
policy toward postwar Germany developed indicates that 
the forces of foreign policy making are not clearly institu- 
tionalized. The concept of executive initiative in the con- 
duct of foreign affairs is fairly accepted. When, however, 
the President fails to exercise that initiative, tangent in- 
stitutions of policy making must also fail, or, they must be 
so instituted as to be able to fill the political vacuum 
created by the President’s inaction. 

When President Roosevelt pursued a “policy of no pol- 
icy” during the critical formative years, policy decisions 
were made and implemented by and through numerous 
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ad hoc groups. Thus, the Informal Policy Committee on 
Germany, the European Advisory Committee, the Board of 
Economic Warfare, and the President’s Advisory Commit- 
tee, in addition to the Treasury Department and various 
personal confidants of the President were set to work, 
without presidential direction, to devise a postwar pro- 
gram of action toward Germany. 

The plans developed by means of this informal process 
were, in large measure, strongly related to the proposals 
advanced by Henry Morgenthau Jr. of the Treasury Depart- 
ment. During the wartime years 1942 through 1945 the 
informal policy making groups were successful in formu- 
lating plans for a defeated Germany while the State Depart- 
ment was ignored at almost every turn. At the same time 
the President categorically refused to project his own 


thinking beyond a particular question at hand. Subsequently, 


the policy developed by such informal planning groups was 
substantially instituted in the American zone of occupation 
following the cessation of hostilities and constituted, there- 
after, an important part of the Potsdam Agreement as it 
defined the basic peace terms. 


It is perhaps a paradox that top level American planning 


groups, notably the State Department, found themselves 
stymied in negotiating a German policy at the Yalta and 


Potsdam Conferences while, at the same time, the informal 


low echelon planning groups saw their proposals come to 


fruition in the American zone. This dichotomy in the forces 


of foreign policy planning reflects a basic institutional 
weakness in the policy making process. The United States 
Government is not constitutionally estopped from pursuing 
a continuous approach to foreign affairs, the separation of 
powers concept notwithstanding. Institutionally, however, 
a serious problem arises to the extent that informal ad hoc 


planning groups may be responsible for policy development. 
The use of such groups may preclude a controlled approach 


to policy development since they are, by their very compo- 
sition and method of operation, the least accountable to the 
institutions of democratic control. 

The political party system, while it does not offer the 
possibilities of the British party system, completely failed 
to operate in that neither the majority nor the minority 
party questioned the course of policy development. Had 
either party been disposed to make inquiry, the question 
then arises whether, because of the informal level at which 
the policy toward Germany developed, effective control 
could have been exercised. What is more, the very level 
of policy development and the related unaccountability of 
ad hoc planners precluded the institution of public opinion 
from manifesting itself. 

Congress, on the other hand, despite the axiomatic he- 
gemony of the executive in foreign affairs, could be a dem- 
ocratic control device. Had Congress not been so zealous 
in guarding its formal prerogatives, such as the consent of 
the Senate in the treaty making process, the legislative 
branch could have broken through the maze of separated 
powers within the executive department. Given a sense of 
programmatic responsibility, Congress could exercise its 
less formal prerogatives and bring the numerous low eche- 
lon planning groups to account. 

Microfilm $3.00; Xerox $10.40. 231 pages. 
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THE DEMOCRATIC NATIONAL COMMITTEE 
(L. C. Card No. Mic 58-3537) 


Bancroft Clinton Henderson, Ph.D. 
University of Minnesota, 1958 


Chairman: Asher N, Christensen 


The objective of the research was to determine the 
origin, operations, functional relations, role, and powers 
of the Democratic National Committee. The range of in- 
vestigation necessary to accomplish this goal extended to 
the history, state relations of Committee members, formal 
Committee meetings, the personnel of the Committee, the 
Chairmen, Committee staff, Congressional Campaign Com- 
mittee, and Senatorial Campaign Committee relations. The 
data necessary in order to obtain this objective within the 
range so defined included interviews with party officials, 

a questionnaire to State Chairmen and Committee mem- 
bers, minutes of meetings and a full range of secondary 
sources. The thesis, encompassing this material, briefly 
stated, is that the political party, because it is an adaptive 
institution, reflects within its internal structure forms 


. analogous to the New Federalism. The party is not a loose 


alliance of autonomous state parties. If that is correct 
then there should be a growth of functions and powers 
within the national party organs reflecting changes in gov- 
ernmental structure and powers which should be reflected 
in positions of some importance being granted to the Na- 


tional Committee members because of their position on 


that Committee. 

The historical section indicated that from the time of 
the formalization of the National Committee to the present. 
there has been a gradual evolution and growth of the func- 
tions and operations of the National Committee. From the 
beginning to the present, the Committee, though a depend- 
ent agency established by the convention, has operated as 
if it were independent, and an establisher of the convention 
it self. This importance was reflected in the intra-state 
relations of National Committee members and the state 
party operation. With criteria established for evaluation 
it was determined that some sixteen states had the National 
Committeeman as the dominant party person in the state, 
while some twenty-nine others had situations that can best 
be described as federal in nature, and only some ten states 
and territories could be called “confederate” in their rela- 
tionships between the State Chairman and the Committee- 
man. Also, it was revealed that in only eleven states does 
the state committee select the National Committee mem- 
bers thus even symbolically placing them upon a lower 
level of status than that committee. In all states, including 
these eleven, the National Committee members were sig- 
nificant members of the state committee and executive 
committees, making up two-thirds of the membership of 
these latter committees. The data also revealed that the 
rate of communication involving the committee member 
within the state was high in comparison with other officers. 
The data also revealed that the committee members rec- 
ognized no state party authority over themselves. They 
also recognized a degree of independence beyond the mere 
absence of state authority in regard to national matters. 

An examination of the backgrounds and qualifications 
of the National Committee members and the National Chair- 
men revealed that, in comparison with at least the State 
Chairmen, they are persons of high qualifications with 
much party experience and other indicators of status. 
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In examining the role of the Committee in relation to 
the National Convention it was discovered that the appor- 
tionment authority, call powers, contest resolution control, 
and speaker selection dominance gives the Committee much 
potential in the control over the convention. It was also 
discovered that the role of the individual Committee mem- 
bers within the convention was greater than the role of the 
average convention delegate. 

Thus the general hypothesis was supported by explora- 
tory research. 

Microfilm $4.80; Xerox $16.20. 376 pages. 


THE CABINET IN CONGRESS 
(L. C. Card No. Mic 58-3608) 


John Stephen Horn, Jr., Ph.D. 
Stanford University, 1958 


The Cabinet in Congress is an historical and analytical 
study of the proposal to admit the President’s department 
heads to Congressional proceedings so that they might 
either freely participate in debate concerning their agencies 
or submit to interrogation in a question period. 

The evolution of this reform was traced from the First 
Congress of 1789 when on a half-dozen occasions some of 
President Washington’s Cabinet did orally participate in 
legislative proceedings. Also in 1789, the law establishing 
the Treasury Department provided that the Secretary could 
report to Congress either “in person or in writing.” Al- 
though no Treasury Secretary ever has appeared personally, 
this phrase has given solace and impetus to the reformers 
since that time. 

The motivations of the proponents and opponents of the 
reform were examined in terms of the historical context of 
legislative-executive relations and the party struggle. Al- 
though 47 bills attempting to enact the reform into law were 
introduced into either the Senate or House between 1864 
and 1953, only three extensive discussions of the idea have 
occurred in Congress. The first took place in 1864-1865, 
following the introduction of a bill to seat the Cabinet in 
Congress by Representative George Hunt Pendleton. Pen- 
dleton chaired a select committee of the House which rec- 
ommended the change. Opposition was expressed on the 
floor and after some debate, the bill died. As a Senator in 
1879, Pendleton again presided over a select committee 
which favorably reported the measure, but he failed to 
secure a vote. The third 2nd most extensive discussion 
took place during the Second World War when Representa- 
tive Estes Kefauver offered his Question and Report Period 
resolution. 

Congressional debates, several manuscript collections, 
legislative clearance records and newspapers were used 
in an attempt to discern the motivations of the advocates 
and opponents of these bills. An analysis of those who have 
spoken on the floor of Congress either “for” or “against” 
this reform between 1789 and 1947 revealed that the pro- 
ponents as a group were relatively “newcomers” to Con- 
gress. Much of the vocal opposition to the bills came from 
committee chairmen. This suggested a “seniority hypoth- 
esis” of younger members attempting to overcome the 
influence on the various departments of the long-tenured 
committee chairmen. Many of the younger proponents have 








urged support for the reform during times of stress, such 
as the Civil War and Second World War, when executive 
domination of policy and the requirements of secrecy 
compel many Congressmen to discover the Administra- 
tion’s program by reading the newspapers. The status 
and acquired experience of committee chairmen assure 
them of more consideration by the departments. Inter- 
views with 32 Senators and Representatives tended to sup- 
port this hypothesis, although the results of an attitude 
survey were inconclusive. Some had been in favor of seat- 
ing the Cabinet in Congress when they had first come to 
Washington, but now “had grown used to the system.” 

Historically, detailed attention was given to the failure 
of the efforts within the Congress of the Confederate States 
of America to implement the constitutional provision which 
authorized Cabinet participation in Congressional proceed- 
ings. Examination of the idea at state level: was considered 
as well as the great efforts made in its behalf by reform- 
ers Gamaliel Bradford and Perry Belmont and statesmen 
such as William Howard Taft and Henry Stimson, among 
others. Investigation was also conducted into the attitudes 
toward the reform of members of the Franklin D. Roose- 
velt, Truman, and Eisenhower Cabinets. 

Although there is little likelihood of the measure pass- 
ing the Congress because of the intransigence of the Con- 
gressional leadership, the author agrees with the propo- 
nents who claim that the result would be more emphasis 
on broad national policy and visibility of executive actions 
and thus more accountability and responsibility in govern- 
ment. Microfilm $4.60; Xerox $15.40. 357 pages. 


MID-TWENTIETH CENTURY AMERICAN MILITARY 
DOCTRINE: AN INQUIRY INTO THE SOURCES AND 
PRINCIPLES GOVERNING THE STRATEGIC AND 
TACTICAL OUTLOOK OF THE ARMED FORCES OF 
THE UNITED STATES WITH RESPECT TO THE USE 
OF FORCE AS AN INSTRUMENT OF POLICY 


(L. C. Card No. Mic 58-3338) 


Holman Weiser Jenkins, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Robert Strausz-Hupe 


The Industrial Revolution was as much a military up- 
heaval as it was an economic upheaval. Accentuating the 
interdependence of nations, wars assumed the character of 
a conflict between peoples involving the activities and 
faculties of coalitions of states organized through a com- 
plex system of alliances and federative forms. The tools 
of warfare opened up ever-widening possibilities. Theaters 
of operations now encompass vast three-dimensional 
spheres, enclosing whole continents and oceanic areas, 
while in the realm of tactics, for the first time in human 
history a point has been reached in the development of 


- weapons where the capacity of a weapons system to inflict 


injuries has surpassed the capacity of a target system to 
absorb injuries. 

But the most revolutionary development to flow from 
this industrial era is the importance of the internal front. 
Accentuating sectional, class, corporate, and individual 
differences within society, nations are now obliged to 
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overcome competition along their interior fronts as a pre- 
condition to being able to win battles along their exterior 
fronts. The logic of this has led nations to recognize that 
the constitution of traditional war in the form of a clash 
between armies can frequently be dispensed with to the 
extent that efficacious substitutionary action can be advan- 
tageously pursued along an enemy’s interior front by cal- 
culatedly estranging segments of the population from their 
established authority. 

It follows, therefore, that if an effective equilibrium in 
the relationship of social forces is to be established in the 
context of the realities of the present, one of the principal 
requirements will be the existence of a military philosophy 
which, in addition to being able to account for the clash of 
arms in the traditional sense, will also be able to account 
systematically for the resolution of the paramilitary and 
extramilitary aspects of this non-conventional and surrep- 
titious form of war. 

In part due to doctrinal differences and in part due to 
developments in the technology of weapons in general and 
military aviation in particular, an ever-widening breach 
has developed within the armed forces of the United States 
regarding the active use of air forces and surface forces. 
At the source of this controversy are three unresolved 
issues. These relate (1) to whether the land, sea, and air 
constitute a single military continuum or are they militarily 
separable; (2) whether combat power is to be viewed as a 
unity or is it made up of separable conceptual entities de- 
termined by the elements in which it maneuvers; and (3) is 
the mission or the element the proper basis for the organi- 
zation of a weapons system ? 

In macrocosm this debate reflects the general failure 
of contemporary United States military thought to find or 
reveal a scientific basis which can consistently and deduc- 
tively account for the observable data relating to human 
conflict. This essentially unscientific character of con- 
temporary military thought is one of the most disquieting 
features of the present political scene and the one most 
fraught with danger to national existence in the future. 

Microfilm $2.55; Xerox $8.80. 194 pages. 


DISINTEGRATION OF POLITICAL POWER: 
AN ANALYTICAL STUDY OF THE GENESIS OF 
THE MEIJI RESTORATION 


(L. C. Card No. Mic 58-3345) 


Young-Chin Kim, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Dr. Philip E, Jacob and 
Dr. F. Hilary Conroy 


The objective of the study was to formulate and verify 
generalizations relevant to the political process in Japan, 
more specifically, to the occurrence and resolution of 
revolutionary crisis. Factors were identified and analyzed 
which seemed to have had a significant impact on the dis- 
integration and mortality of power in the Tokugawa society 
leading up to the Meiji Restoration. 

For the purpose of analysis, seven hypotheses were 
employed. These hypotheses were not novel but were a 
reformulation and an elaboration of insights derived from 





other inquiries in the field of social science, particularly 
those reflecting a behavioral approach to the phenomena of 
government and politics. 

The dissertation is divided into three parts which deal 
respectively with ideological, socio-economic and “politi- 
cal” factors. At the beginning of each Part, the hypotheses 
employed therein are set forth. The Introduction is devoted 
to a brief discussion of the problems of methodology. 

The seven hypotheses are formulated as follows: 

1. The stability of a regime varies directly with the 
intensity of adherence to the political formula by both the 
elite and the mass. 

2. The thoroughness of transformation in the pattern 
of power varies directly with the degree of desertion of 
the intellectuals from belief in the legitimacy of a rule. 

3. The probability of a transformation in the pattern 
of power varies directly with the change in the control of 
the economic process, if those with power in the economic 
process are denied corresponding political power. 

4. Conflict among groups varies inversely with their 
mutual permeability. 

9. The probability of transformation in the pattern 
of power is in inverse relation to the degree of permeability 
among conflicting political groups, the emergence of which 
(political groups) in turn is in direct relation to the degree 
of disturbances in the society. 

6. The process of transformation in the pattern of 
power is modified bythe struggle among the political groups 
themselves for the attainment of a favorable position of 
power for themselves. 

7. The probability of a transformation in the pattern 
of power varies inversely with the ability of the governing 
elite to exercise its coercive power successfully. 

In the case of the Meiji Restoration, the relevance of 
the seven hypotheses has been established and their validity 
generally demonstrated except for Hypothesis No. 3 which 
was only partially verified. 

A part of the concluding chapter consists of a postscript 
where the writer records some of the problems or diffi- 
culties which faced him in the course of research. 

The seven hypotheses analyzed in this study are merely 
hypotheses. The relevance and validity of the hypotheses 
in the study of and in the explanation of the disintegration 
of political power in general must await further research, 
dealing with other concrete cases of transformation in the 
power structure of a society. 

Microfilm $3.70; Xerox $12.60. 286 pages. 
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Morris S. Ogul, Ph.D. 
University of Michigan, 1958 


This study is an attempt to evaluate the idea of an exec- 
utive-legislative council as a proposal to reform the rela- 
tions between the executive branch and Congress in the 
conduct of American foreign policy. As useu here, “exec- 
utive-legislative council” is defined as a formal group 
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organized for purposes of consultation and discussion whose 
membership consists of high-ranking personnel from the 
executive branch, normally including the President, plus 
members representing each house of Congress. 

The first chapter highlights the problems that any dem- 
ocratic state must overcome if it is to conduct a rational 
and responsible foreign policy. These problems as they 
are manifested in the United States are placed into three 
categories. Proposals aimed at ameliorating these diffi- 
culties are also classified. 

Chapter Two deals with executive-legislative councils 
in America from the colonial era through the administra- 
tions of George Washington. The changing forms that these 
councils assumed are described as are the general roles 
that these councils played. 

The history of the idea of the council in modern America 
is traced in Chapter Three. The numerous proposals for 
a council are then classified under seven headings. The 
twentieth century origins of the idea of the council are dis- 
cussed. The idea is then traced through the works of other 
writers to the present time. Proposals for a council were 
presented most often at times of international strife in 
which the United States was actually involved or about to be 
involved. The great variety of forms in which suggestions 
for a council have been presented is revealed in the classi- 
fication of these proposals. Problems that might arise if 
this proposal were implemented also become evident. 

In Chapter Four, a study of actual attempts to create a 
council or a similar institution is presented. Attempts to 
implement this proposal through legislation have been made 
many times. These attempts have encountered powerful 
opposition both within Congress and the executive branch. 
Congress has passed none of these measures. 

Proposals other than the council aimed at reforming 
executive-legislative relations are described and analyzed 
in Chapter Five. The conclusion is drawn that the most 
practicable path toward reform in this area in the immedi- 
ate future will be to make relatively minor adjustments in 
our existing governmental institutions. 

The concluding chapter presents the controversy over 
the merits of the proposal for a council. Three negative 
arguments are accepted as being decisive in this dispute: 
1) the institution of the Presidency might be weakened, 

2) existing devices for coordination and consultation are 
adequate if the ability and inclination to use them were 
present, and 3) organizational forms, to achieve the goals 
set for them, must reflect the power realities of the envi- 
ronment in which they function. 

Three general conclusions emerge from this study. 

1) The council, if created, would not remove the basic ob- 
stacles in the path of executive-legislative cooperation in 
the area of foreign affairs. 2) The value of the council as 
a palliative is even doubtful. 3) Reform of executive-legis- 
lative relations can be achieved most easily, indirectly, 
through efforts at reform within both the executive and 
legislative branches of our government. This approach to 
reform is considered superior to that which calls for the 
creation of devices to achieve executive-legislative reform 
directly. Microfilm $2.60; Xerox $9.00. 200 pages. 
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Due to certain unique socio-historical circumstances 
political parties in postwar Japan constitute an interesting 
subject of inquiry for students of political science. Of par- 
ticular significance is the still unanswered question: Is 
Western democracy, not as a mere formal structure but as 
a practice of government, exportable to an Asian nation? 

This thesis, basically a comparative study of political 
parties, represents an attempt to help find an answer to 
such a question. It tries to do so by further posing two 
specific questions, namely, how democratic are the post- 
war Japanese parties, and secondly, to what extent have 
they become imbued in the Japanese political fabric. 

The scope of the thesis is basically threefold: history, 
ideology, and organization; it is not designed to cover 
completely the sphere of interparty struggle and election. 
It deals primarily with the two Japanese parties that are 
currently the chief contenders for power i.e. the Liberal 
Democratic Party and the Social Democratic Party, but 
also gives brief accounts of the minor parties, including 
the Communist Party. 

The historical section traces and appraises various 
significant issues and factors that have shaped the general 
picture of the postwar party movement in Japan, and tries 
to grasp the meaning of the major parties for Japanese 
democracy. The development of postwar parties is broken 
down into three periods, i.e. the period of resurgence and 
coalition, the period of factionalism, and the period of 
consolidation and two party politics. 

The section on political ideology consists of two chap- 
ters, one on basic ideological trends to examine not only 
the nature of the Japanese heritage, but also the process 
by which Japan assimilated various foreign cultures in the 
course of her history, and the other on the ideologies of 
the conservative and the Socialist parties. The former is 
designed to facilitate subsequent analysis and understanding 
of the mode of interplay between the Western ideology and 
the national heritage; the latter to comprehend the ideo- 
logical character of the two contemporary major parties 
in Japan. 

The chapters on organization deal with the modus 
operandi of various national party mechanisms alongside 
the modus vivendi of Japanese parties at the grass-root 
level. 

The analysis of party ideology and organization reveals 
some basic socio-political characteristics of contemporary 
Japanese parties. First, it inquires into the unique role 
and significance of certain essentials of democratic ideol- 
ogy for postwar Japanese parties, and makes cogent the 
way in which the two major parties perform the vital and 
enabling function of democratic parties by “substantiating” 
voters’ formal political freedom. 

Second, a closer examination reveals, however, their 
peculiar ideological weakness as democratic parties. The 
two major parties, each in its own way, suffer from a basic 














ideological limitation. Their platform and policies elo- 


quently disclose the lack of su‘ficient consensus for democ- 
racy. 
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Third, investigation of party organization of the con- 
servative and the Socialist parties treats of some of the 
most interesting and significant aspects of the nature of 
Japanese parties; namely the distinctive character of party 
oligarchy, the unique basis and pattern of factionalism, the 
extent of personalized politics, and the peculiar manner in 
which Japanese parties exist and operate at the crucial 
grass-root level. 

Thus, ideologically and functionally, if the major parties 
in postwar Japan are “democratic,” they are yet far from 
institutionalized. This is why they may be best character- 
ized as “uninstitutionalized” democratic parties. 

Microfilm $5.65; Xerox $20.00. 441 pages. 
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There are three purposes to this study. The first pur- 
pose is to compare the methods by which Mexican labor 
has entered the United States. These methods have been 
as non quota immigrants principally from 1900 to 1930, as 
contract labor from 1942 to the present, and as “wetbacks” 
chiefly from 1943 to the present. The second purpose is to 
examine how political decisions are made on the subject of 
Mexican labor in the United States. This involves an anal- 
ysis of the political dynamics both in the United States and 
Mexico. The third purpose is to determine the extent to 
which foreign policy implications have arisen from the 
existence of Mexican labor in the United States. 

Chapter I describes the great movement of Mexicans 
that entered the United States from 1900 to 1930 under the 
non quota system. The conditions that impelled Mexicans 
to leave their country, the type of work they entered in the 
United States, and their difficulties of assimilation are 
evaluated. The type of pressure groups in the United States 
interested in this Mexican labor are analyzed, because 
many of them have a present interest in the contract labor 
program and “wetback” problem. : 

Chapter II describes Mexican contract labor in the 
United States during World War II. The origin of the pro- 
gram, the contract guarantees, the operation of the pro- 
gram both in the United States and Mexico, and the diffi- 
culties in respect to race discrimination and the impact on 
labor in the United States are evaluated. The contract 
labor program was most successful in this period. 

Chapters III and IV describe how the political decisions 
on the Mexican contract labor program and “wetback” 
problem are formulated. Chapter III concerns the com- 
mercial farm groups, unions, and many others in the United 
States interested in the subject of the domestic migrant and 
Mexican labor. It includes an analysis of their means of 
influence upon the Executive Departments and the Congres-. 
sional Committees. The dynamics of the pressure group 
struggle is emphasized. Chapter IV analyzes the impor- 
tance of the Mexican President and official party decisions 
on the subject. 





Chapter IV describes the “wetback” problem. Condi- 
tions in Mexico and the United States impelling the “wet- 
back” movement, the conditions of the “wetbacks” while 
in the United States, and their impact on others are evalu- 
ated. The many plans to stem the “wetback” movement are 
considered. 

Chapter V is a historical treatment of Mexican contract 
labor and the “wetback” problem in the postwar period 
through 1955. The operation of the contract labor program 
deteriorated in this period and led to repercussions be- 
tween Mexico and the United States. These repercussions 
are described, as is the successful Border Patrol roundup 
of “wetbacks” in 1954, The influence of pressure groups 
in the United States in determining official action is empha- 
sized. 

Four general conclusions can be drawn from the study. 
1). The contract labor program has been a better method 
for Mexicans to enter the United States than the unregulated 
migration under the non quota system or the “wetback” 
method. 2). Mexico has had more bargaining power on the 
question of Mexican labor in the United States than one 
might expect. 3). Pressure groups in the United States 
have had great influence in determining policy on Mexican 
labor in the United States, while in Mexico the President 
and official party leaders have monopolized the decision 
making on the subject. 4). Mexican labor in the United 
States has led to foreign policy complications and will prob- 
ably continue to do so. : 

Microfilm $4.10; Xerox $13.80. 318 pages. 
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The years immediately following the signature of the 
Riga Treaty of 1921 were marked by a continuous state of 
tension between Warsaw and Moscow, but mutual ill feel- 
ings gradually gave way to a tendency to put Polish-Soviet 
relations on a sound and realistic basis. The Non-Aggres- 
sion Pact of 1932 was a significant step on the way toa 
further stabilization of the conditions on Poland’s eastern 
frontier. During the next two years a definite improvement 
in Polish-Soviet relations set in, but the exchange of polite 
statements and gestures of good will did not and could not 
solve the basic differences between the two nations. 

The main objective of Polish foreign policy during the 
1930’s was to uphold Poland’s freedom and territorial in- 
tegrity against the growing might of Germany and the USSR. 
The Poles tried to assert their independence from both 
Moscow and Berlin by maneuvering between the opposing 
influences and interests of their two potential enemies. 
They did not allow their country to become the vanguard of 
an anti-Soviet crusade and refused to join any political or 
ideological alliance directed against Russia; at the same 
time, however, they rejected all projects of international 
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collaboration and collective security involving Poland’s 
acceptance of closer ties with the Soviet Union, and aroused 
the Kremlin’s apprehensions by maintaining friendly con- 
tacts with Germany and by constantly struggling for the 
political isolation of the USSR. The progressive deteriora- 
tion of Polish-Soviet relations was dramatically brought to 
the attention of the world by a threat of Russian interven- 
tion against Poland during the Czechoslovak crisis in Sep- 
tember, 1938; the belated attempt to settle the controversy 
_ between the two countries through the signature of the so- 
called November declaration failed to produce any lasting 
effect. 

Warsaw’s mistrustful attitude toward the Soviet Union 
had undoubtedly some negative consequences; most impor- 
tant of all, it led to a certain underestimation of the Nazi 
danger and minimized even the theoretical chances of 
Polish-Russian cooperation on the eve of the Second World 
War. Nevertheless it is difficult to see how the Poles could 
be persuaded to disregard the record of their past dealings 
with Moscow and to collaborate voluntarily and sincerely 
with a Power whose basic relation to its neighbors was one 
of antagonism and latent enmity. It may be argued that 
some of the mistakes and errors of judgment of the Polish 
leaders helped to precipitate the disaster of 1939, but it is 
also true that there was no solution to the dilemma with 
which they were faced and which one of them so aptly 
summed up: “With the Germans, we risk the loss of our 
liberty; with the Russians--of our soul.” Polish foreign 
policy during the period surveyed in the dissertation was 
. determined by this lack of alternatives. 
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This study is an attempt to analyze the motivating forces 
behind the phenomenon of nationalism. Beginning with a 
philological account of the term nationalism the study pro- 
ceeds to consider some of the current views on the origin 
and nature of modern national movements. Among the 
authors discussed, special attention is given to the views 
of Carlton Hayes and Hans Kohn, two of the authoritative 
contemporary writers on the subject. 

Despite various approaches to the problem of national- 
ism the specialists consulted are in agreement, at least on 
one point: they relate nationalism to metaphysical concepts 
and strive to define it on the basis of its relationship to 
powers which are beyond human experience. The most 
explicit statement carrying this connotation is advanced by 
Hans Kohn. After describing nationalism as “a product of 
growth of social and intellectual factors at a certain stage 
of history,” Kohn adds that “nationalities are created out 
of ethnographic and political elements when nationalism 
breathes life intothe form built bythe preceding centuries.” 

The difficulty with this approach is that it attempts to 
use empirical historical data to achieve metaphysical 





results, which causes the phenomenon of nationalism to 
remain elusive. To avoid this difficulty the problem is 
reformulated on the basis of the relationship between 
individual psychology and various types of group behavior, 
among which nationalism is one of the most important. In 
this way, nationalism is treated as a behavior pattern con- 
temporaneously relevant in the sense that it provides a 
solution for contemporary problems of a society. As such 
it is taken to be a collective demand motivated by personal 
predispositions of the members of a society; these pre- 
dispositions are formed under the influence of a combina- 
tion of hereditary and environmental factors. 

The study of Iranian nationalism which follows is an 
attempt to apply the foregoing principles to actual condi- 
tions in a given society. It begins with a brief review of 
social life in fifteenth century Iran prior to the ascension 
to power of the Safawi Dynasty in 1499. At that time Iran 
was divided into eleven semi-independent kingdoms under 
the overlordship of the Caliphate. After more than eight 
centuries of turmoil, bloodshed and war (637-1499), marked 
with such events as the Arab Conquest (637-651), the Mon- 
golian Cataclysm (1219-1227), and the adventures of Temur 
the Lame (1365-1405), any hope for the revival of Persian 
independence and the recreation of a new nation out of the 
shattered ruins of the old seemed extremely remote. Yet, 
under the leadership of Ismael, the first great Safawi (1477- 
1524), Iran was once again unified and within the span of a 
few decades the country became a major power in the 
Middle East. Microfilm $4.75; Xerox $15.80. 370 pages. 
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Of all aspects of European integration none is more 
typical of the mid-twentieth century than the institutional. 

Dreams and schemes of a “united Europe” of some sort 
or another had come and gone for centuries. They had no 
bearing on the actual course of events. As J. ter Meulen 
has shown in his monumental work, there was not evena 
consistent linkage from one such utopia to the next. For 
centuries, European unity had been non-cumulative. 

After World War II the concept of European integration 
changed profoundly. The dreamers yielded to the adminis- 
trators. The utopias had not materialized. Nations could 
not be persuaded suddenly to stop hating and start loving 
one another. However, by-passing the emotion-charged 
issues of sovereignty and security, European nations found 
it increasingly necessary to establish joint administrative 
facilities to tackle joint problems. 

How do these facilities compare in their institutional 
characteristics with one another and with similar institu- 
tions outside Europe ? 

The differences can best be expressed in terms of the 
constitutional authority which such institutions can exercise 
independently of their respective member states. The de- 








gree of such independent authority is determined by states 
in the legal instruments which constitute international 
organizations. In order to make comparisons objective, 
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a uniform method must be used in evaluating the various 
constitutional instruments. The following ten criteria have 
been selected, defined and applied: constitutional intent; 
constitutional jurisdiction; institutionalization; interna- 
tional status; subject matter; time; personnel; application 
of decisions; procedure of decisions; and budget. 

The above ten criteria have been applied to twenty in- 
stitutions, fifteen European and five others for comparative 
purposes. The non-European ones include as methodologi- 
cal checking devices such atypical examples as a federal 
government (United States), a historical confederation 
(American, 1781-9), and a virtually non-institutionalized 
association of states (Commonwealth). 

This method yields results which are generally in har- 
mony with the classical theories of international organiza- 
tion, except for the following findings. 

First, under the impact of recent constitutional develop 
ment the classical category of a confederation is no longer 
distinguishable as a type. In terms of constitutional inde- 
pendence it has been almost reached by a number of inter- 
national organizations, European and others, and it has 
indeed been far surpassed by the so-called supra-national 
organizations. The latter hold an intermediate position 
between federal and confederal institutions. 

Second, the constitutional development of international 
organizations is extremely uneven. There is a general 
trend toward more institutional! independence, but different 
organizations make different contributions to the trend, 
and some indeed retard it. Even within any one organiza- 
tion independence is usually unequally distributed over the 
several criteria. Organizations with a similar degree of 
over-all independence may show quite different structures. 
In particular, there is no “typical European” structure of 
international organization. European organizations are 
more independent than others, on the average, but they are 
not at all uniform in this or in any other respect. 

Third, inalmost all cases have the classical dichotomies 
been found blurred by recent constitutional development. 
With regard to most criteria classical theory inquired only 
into their presence or absence. It has been found, however, 
that most criteria are present in different degrees. The 
different degrees have been represented by numerical 
symbols. This method has made it possible to correlate 
all findings, and to condense the basic information regard- 
ing the constitutional independence of twenty institutions on 
one table. It shows that the yes-or-no categories of the 
classical theory do no longer correspond to present consti- 
tutional structures. 

In order to make the classical theory flexible enough 
to embrace recent varieties of European and international 
organizations, it is proposed to adopt a continuum as a 
conceptual framework. Every existing organization can be 
examined under a standard method, and can then be placed 
on the continuum accordingly. Thus only can the need for 
systematizing be reconciled with the fact of increasing 
diversity. Microfilm $3.85; Xerox $13.00. 299 pages. 
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The practice of diplomatic asylum in Latin America 
seems to have been more the result of that area’s own 
conditions and antecedents than the result of conscious 
application of European practices. We see here much the 
same pattern of development that appeared in European 
practice. Churches first served as places of sanctuary 
being replaced by foreign embassies, legations and even 
consulates with the coming of independence. 

A basic assumption throughout this discussion is that 
proof of a customary rule of law must show not only the 
existence of a practice but must show also the existence of 
the psychological element of opinio juris sive necessitatis. 
While the rulings of international tribunals support this 
position, a careful investigation of the details concerning 
a great many asylum cases shows that the requirement is 
particularly applicable here. Such an investigation shows 
that very often.the practice is tolerated by the territorial 
state because it is not particularly interested in gaining 
custody over the refugee. Indeed, it often happens that the 
state may welcome the cooperation of a foreign embassy 
or legation in getting an unpopular individual safely out of 
the country. In some cases it is doubtful if in the confusion 
surrounding political upheavals the territorial state was 
even aware of the fact that asylum had been granted ina 
particular embassy or legation. 

On the other hand it does not appear that the state grant- 
ing asylum has always felt that it was legally justified in 
doing so. There is at least some evidence that the diplo- 
matic representative has at times gone beyond what his 
government would claim and that his government has been 
more interested in removing itself from a difficult situation 
than in strict legal considerations. This has been most 
obvious in the case of United States practice. 

Multilateral treaties have shown a reluctance to declare 
unequivocally that a right of asylum would be respected. 

In the two conventions which have received the widest rati- 
fication (Havana, 1928 and Montevideo, 1933), the right was 
made dependent upon pre-existing custom, treaties or 
legislation. International agreements which flatly declare 
that the institution will be recognized have received much 
less support. 

A great deal of inconsistency can be noted within the 
practice of particular states and while some states have 
shown a greater consistency there is evidence that in doing 
so they have insisted that the practice of asylum is not 
sanctioned by any customary rule of law. 

A large number of Latin American states have through 
treaties bound themselves to recognize the practice of 
asylum although it is not always clear from the treaties 
exactly what this obligation is or upon what it depends-- 
i.e., pre-existing custom, recognition by the state granting 
asylum, etc. In all cases, however, it is only in the case 
of “political refugees” that this obligation exists. 

But there are not sufficient details available to build 
up a body of precedents which could be applied to particu- 
lar cases in defining a “political offence.” The best that 
can be said is that states have granted asylum when they 
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have felt that an individual was in some way connected with 
a revolutionary movement or some political activity which 
would mean that he might not receive a fair hearing. Like- 
wise, there is no clear evidence that states have felt them- 
selves legally bound by any rule providing that the state 
granting asylum shall determine the nature of the offence. 
Microfilm $4.70; Xerox $15.80. 368 pages. 
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The central purpose of this study has been to identify 
and analyze the crucial administrative problems of United 
States and United Nations technical assistance programs 
in Iraq and Jordan. The frame of reference adopted was 
that of viewing these problems as they were faced by field 
administrators of the technical assistance agencies at the 
time of research in the field (1955-1956). Special emphasis 
was placed on problems emanating from environmental 
factors--political, economic, and social--in the host coun- 
tries. Beyond identifying and analyzing these problems, 
an effort was made to determine the extent to which their 
existence was recognized by administrators of the pro- 
grams and to evaluate the means being used to deal with 
them. Where the writer felt that he could do so, usefully, 
he suggested further steps toward their solution. 

Most of the data were gained from interviews conducted 
in Iraq and Jordan with administrators and technical ex- 
perts working in the programs, with host government offi- 
cials and other indigenous personnel associated with the 
projects, and with other persons, both indigenous and for- 
eign, who were in a position to observe program activities. 
Data were also gathered from administrative memoranda 
and reports, from published documents (in English) of the 
host governments and the aid-offering agencies, and 
from published studies of other technical assistance 
programs. 

First, a background survey of major political and eco- 
nomic characteristics of Iraq and Jordan, predominant 
local attitudes affecting the programs, and the initiation of 
the technical assistance programs, is presented. Then 
data and conclusions on the administrative problems of the 
programs are treated under the subject categories of: ne- 
gotiation and selection of programs and projects; coordi- 
nation between the programs and with the host government 
in its planning for economic development; personnel; and 
organization and operation. A broad definition was given 
to “administrative problems” in each of these categories 
so as to include problems of human motivations, attitudes 
and relationships as well as the more traditional concerns 
with structure and procedures. In each of these categories 
the crucial problems were dealt with in the terms outlined 
above. 

In the final chapter, the major conclusions were stated 
in the form of what were, or ought to have been, major 
concerns of program administrators. These concerns 
were: the need for a better understanding by foreign per- 
sonnel of the local environment of the program; the neces- 
sity of keeping perspective of one’s role as a foreign guest 





purveying technical assistance and avoiding the temptation 
to replace local effort by running the project one’s self; 
the need for better administrative measures to provide 
support and guidance to the personnel of the program, 
operating as they were, under highly difficult circum- 
stances; the need to help, more effectively, to build new 
institutions in the host society to provide a permanent set- 
ting for the new techniques being introduced; the need for 
more energy and imagination in carrying program activi- 
ties down to the level of the common people; and finally, 
a need which could be met only in part at the field level, 
that of clarifying program goals and of giving first priority 
to the central goal of promoting, in the most effective way 
possible, the fundamental economic and social development 
of the host country. 
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THE ACTIVITIES OF SELECTED UNITED NATIONS 
SPECIALIZED AGENCIES WITH PARTICULAR 
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University of Washington, 1958 


The United Nations was established in 1945 in the high 
hope that international peace and security could be achieved 
through political, economic and social cooperation. Events 
in the intervening years have revealed the difficulties in 
attaining agreements, and the world has passed from one 
crisis to another. The United Nations system provided for 
international economic and social cooperation through the 
Economic and Social Council, the Commissions and the 
Specialized Agencies. In recent years, scholars have sug- 
gested that the work of the Council and the Agencies may 
prove to be the outstanding accomplishment of the United 
Nations because of their assistance in raising the economic 
and social status of people in the underdeveloped areas of 
the world. 

A number of studies will need to be made before it is 
possible to assess the contribution of the institutions in 
international economic and social affairs. The present 
study is an investigation of the activities of selected United 
Nations Specialized Agencies with particular reference to 
field projects in Mexico. The study establishes the follow- 
ing: (1) the Specialized Agencies continue to engage in the 
traditional headquarters activities which have been per- 
formed by intergovernmental organizations in economic 
and social affairs since mid-nineteenth century; (2) the 
Specialized Agencies have recently extended their activities 
to include direct field activities; (3) the Expanded Techni- 
cal Assistance Program has been a major factor affecting 
the extension of activities. 

An analysis of the International Labour Organization, 
United Nations Educational, Scientific and Cultural Organi- 
zation, World Health Organization, Food and Agriculture 
Organization, and the International Bank for Reconstruction 
and Development reveals that all engage in the traditional 
activities at headquarters. The activities include gathering 
statistics, coordinating research, formulating conventions, 
publishing findings and sponsoring conferences. Some 
differences exist among the several agencies in the degree 
of emphasis upon the various activities. 
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Prior to 1949, the intergovernmental organizations in 
international economic and social affairs engaged in rela- 
tively few field activities, but since that time the services 
performed within the territory of member states has in- 
creased extensively. The field activities include providing 
equipment and supplies, demonstrating technical skills, 
offering advice, and, in a few instances, establishing and 
administering institutions within the territory of member 
states. 

The Specialized Agencies have developed a number of 
techniques for conducting field activities. The study re- 
vealed that all of the Agencies included in the study sent 
“survey missions” to Mexico to assess the needs of the 
country. All, except the BANK, gave demonstrations of 
technical skills to local personnel. The FAO and WHO sent 
“advisory missions” to advise Mexican officials on prob- 
lems in health and agriculture, and the ILO and UNESCO 
sent “institutional missions” which established and admin- 
istered schools within the country. The technique by which 
the BANK renders its service is unique in that it offers 
advice and guidance more extensively than the FAO and 
WHO, but has not established institutions as has the ILO 
and UNESCO. 

A number of facts support the view that the United Na- 
tions Expanded Technical Assistance Program was a major 
factor affecting the extension from the headquarters to the 
field activities. All of the Agencies included in the study 
participated in formulating the program in 1949, and the 
extension from the headquarters to the field activities im- 
mediately followed the establishment of the program. Since 
1950 all of the agencies, except the BANK, have actively 
engaged in the program, and with but few exceptions, all of 
the projects conducted by the Agencies in Mexico have been 
financed through the EPTA funds. 
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PUBLIC RELATIONS AS A FUNCTION OF CITY 
GOVERNMENT; A STUDY OF MUNICIPAL PUBLIC 
RELATIONS IN THE CITY OF PHILADELPHIA 
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Eva Aronfreed, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. William C,. Beyer 


This study of municipal public relations as a function of 
city government is based on an analysis of the municipal 
public relations program in the City of Philadelphia. 

As a fairly recent innovation in public administration, 
municipal public relations has been practiced by only a few 
municipalities in this country. It is only since 1952 that 
Philadelphia organized the public relations function within 
its municipal administration, implementing this program 
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with personnel to staff a division of government, the Office 
of the City Representative, and with an annual budget to 
carry out its objectives. An evaluation of Philadelphia’s 
program would serve to increase information on the 
practicality of public relations as a function of municipal 
government, 

An evaluation necessitates an analysis in the light of 
certain criteria. Criteria used for this study consist of 
public relations practices currently employed in business 
and other municipalities. In applying these criteria, the 
differences existing between the practices employed in 
business and those in government have to be taken into 
account. These differences stem from the differences in 
the basic philosophies of the two fields: in business, the 
basic philosophy is that of ‘profit”; in government, the 
basic philosophy is that of the democratic process of gov- 
ernment. However, the differences are not so great that 
business public relations practices cannot be applied to a 
great extent to government administration. 

Questionnaire replies from approximately 110 indus- 
trial and business organizations indicated public relations 
practices in business. Additional information was secured 
from three published studies on business public relations 
practices. Information on municipal public relations prac- 
tices was secured from questionnaire replies to 16 major 
cities in the country and from a published study on munici- 
pal public relations practices. 

Evaluation of the municipal public relations program of 
Philadelphia by means of the prevailing practices revealed 
two marked deficiencies in the City’s public relations 
function: (1) in organization---in the lack of complete 
centralization of public relations activities of all the city 
agencies; and (2) in the use of research methods for the 
purpose of measuring the effectiveness of public relations 
programs. : 

Recommendations to correct the deficiency in organi- 
zation consist of the following: (1) all city agencies should 
employ the Office of the City Representative to handle their 
public relations activities; (2) all facilities and services 
of public relations activities should be centralized in this 
Office; (3) all contacts with outside media should be made 
by and/or through this Office; (4) all budget appropriations 
for public relations activities of the city government should 
be allotted to this Office; (5) all methods of coordination 
between this Office and the other city agencies should be 
checked periodically for proper usage and for changes 
necessitated by changes in situations that might occur; and 
(6) when access for more information has been made direct 
to the city agency concerned, the Office should be advised 
of this direct contact. 

The following recommendations are offered to correct 
the deficiency in the use of research methods employed to 
measure effectiveness of public relations programs: (1) the 
Office of the City Representative should set up within its 
organization a program for the periodic evaluation of its 
public relations activities, implemented by personnel and 
budget; (2) the Office should make a survey of public atti- 
tudes prior to the planning of the next year’s program; 
and (3) the survey should be as comprehensive as possible 
within the limits of the budget, and the Office should avail 


itself of the services of other public and private agencies 


and institutions for the carrying out of such a program. 
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THE RELATIONSHIPS BETWEEN SELF-RATINGS AND 
PEER RATINGS ON A LEADERSHIP BEHAVIOR SCALE 


(L. C. Card No. Mic 58-3402) 


Claude Jackson Bartlett, Ph.D. 
The Ohio State University, 1958 


The purpose of this study was to examine the relation- 
ships between self-ratings and peer ratings on a leadership 
behavior scale. The major hypothesis of the study was that 
a person’s rating of himself on a leadership scale built for 
peer ratings would be a good predictor of leadership if the 
bias of the rater were controlled. 

A rating scale was constructed for the purpose of meas- 
uring group leadership qualities. The subjects used were 
from an introductory course in Educational Psychology. 
The final form of the leadership scale was made up of two 
parts. The first part was a discriminating forced-choice 
scale for rating over-all leadership. The second part was 
a diagnostic scale for rating the type of contribution to the 
group activity. It was made up of four factors: Ideas and 
Information, Friendly Atmosphere, Labor and Effort, and 
Policy and Decisions. 

The scale was administered to a group of educational 
psychology students during the first week of the course as 
a self-rating instrument. After a five-week period, the 
scale was again administered as a self-rating and a peer- 
rating instrument. The scales were scored for self-rating, 
peer rating, and rating of others in the group. Peer nomi- 
nations were collected on the five areas that the scale 
measured, over-all leadership and the four factors. The 
two self-ratings, the peer ratings, the ratings of others, 
and the nominations were then intercorrelated and factor 
analyzed for each of the five areas of leadership. 

Two orthogonal factors were extracted from each area 
of the leadership scale. One of the factors on each area 
was interpreted as a rating set factor. The second factor 
was interpreted as a general measure of each area. The 
peer ratings were a good measure of each of the five areas 
and were the best measure of over-all leadership. The 
second self-ratings were the best measure of all of the 
diagnostic categories. Neither of the self-ratings was a 
good measure of over-all leadership. 

The major hypothesis of the study, that self-ratings. 
would be a good predictor of leadership, was supported for 
the diagnostic part of the scale, but was not supported for 
the discriminating forced-choice scale. 
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A COMPARISON OF VARIOUS TYPES OF MERIT 
RATING (EMPLOYEE EVALUATION) SCALES FOR 
APPRAISAL OF THE WORK ADJUSTMENT 
OF SUBNORMAL DOMESTIC WORKERS 


(Publication No. 20,814) 


Frederick Onias Carleton, Jr., Ph.D. 
Syracuse University, 1956 


Supervisor: Chalmers L, Stacey 


Vocational outlets for female patients of New York State 
Schools for the Mentally Deficient have been provided in 
the forms of domestic work situations referred to as Work- 
ing Convalescent Care. Virtually all patients placed in 
these full time work situations are selected from individ- 
uals who first have been placed in domestic training colo- 
nies. During the period of colony placement, the patients 
perform work assignments, similar to those found in a full 
time job, in a number of homes in the local community. 

The present study was undertaken to determine whether 
improvements over present selection procedures could be 
realized by providing for systematic evaluations of train- 
ees’ work performance and adjustment as rendered by 
selected daily employers. To attain this end, a study was 
made of employer evaluations (merit ratings) of patients 
already in the full time work situations. It was assumed 
that if evaluations could effectively discriminate among 
job encumbents, who differed in degrees of work adjust- 
ment, the value of preselection evaluations would be dem- 
onstrated, 

A second objective of the study was to compare the rel 
ative effectiveness of different techniques of employee 
evaluation in appraising the work adjustment of these sub- 
normal domestic workers. 

Following a preliminary study of characteristics of the 
Working Convalescent Care job, rating scales representa- 
tive of the three most commonly used rating techniques 
were constructed. These were graphic rating scales, be- 
havior check-list scales, and forced-choice scales. The 
graphic scales were constructed judgmentally; the behavior 
check-list scales were constructed according to the method 
of Thurstone and Chave for forming attitude scales, and 
the forced-choice scales were empirically derived. 

A first form of a Convalescent Care Inventory, which 
included the graphic scales and behavior check-list, was 
administered to 75 employers of domestics placed at work 
by the Syracuse State School. Responses to items in the 
check-list were correlated with an external criterion of 
work adjustment which consisted of rankings by social 
workers and school trainers. On the basis of results of 
this item analysis, the forced-choice forms were con- 
structed and empirical methods of scoring the behavior 
check-list were developed. 

A second form of the Convalescent Care Inventory, 
which included all three rating methods (graphic, check- 
list, and forced-choice), was administered to 89 employers 
of domestics vocationally placed by the Rome State School. 
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Analysis of results in terms of average cross-validity co- 
efficients from the two samples revealed little difference 
in the predictive efficiency of a composite graphic scale 
score (r = .42), a differentially weighted check-list score 
(r = .41), a unit weighted check-list score (r = .40), and an 
empirically derived check-list score (r = .39). The forced- 
choice scale proved to have lower validity (approximately 
.32) as did an empirically derived valid-suppressor combi- 
nation (approximately .26). A second valid-suppressor 
combination, based on a different rationale, had a cross- 
validity of .40, however. 

Comparison of the score distributions of the different 
techniques revealed the usual negative skewness typically 
encountered in rating studies. Of the techniques studied 
both a priori and empirically derived check-list scores 
showed marked degrees of skewness. On the other hand, 
the graphic rating and forced-choice scales tended to have 
platykurtic score distributions. 

A unit weighted composite of the graphic scales and the 
statement sub-section of the behavior check-list were 
judged likely to provide a practical and useful addition to 
present selection procedures. It was estimated that scores 
of this composite when provided by as many as three Colony 
Care employers would yield a validity of approximately .70. 
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A FACTORIAL ANALYSIS OF THE OCCUPATIONAL 
INTERESTS OF TWO HUNDRED VOCATIONALLY 
INEXPERIENCED ADULT MALE STUDENTS 


(L. C. Card No. Mic 58-1977) 


James Wallace Gaither, Ed.D. 
Temple University, 1958 


The purpose of this study was to identify and measure 
vocational interest factors as reflected by an estimate of 
factor loadings on individual inventory items of the Temple 
Vocational Inventory for a population of 200 vocationally 
inexperienced adult male students of the various divisions 
of Temple University. 

The need for this research is emphasized in the litera- 
ture where details of previous studies of the internal valid- 
ity of items measuring vocational interests indicate severe 
limitations in scope, and therefore in applicability to the 
counseling field. Development of the Wherry-Winer in- 
direct method of factor analysis provided a methodology 
adequate to overcome the forementioned limitations. 

The obtained results bear considerable similarity to 
previously identified bi-polar interest factors as described 
by W. C. Cottle. In addition, further evidence was obtained 
pointing to the conclusion that personality factors are not 
measurable within the same frame of reference as voca- 
tional interest factors. 

Three of the identified vocational interest factors are 
definitely bi-polar, but further investigation will be neces- 
sary to ascertain whether or not the other factors could 
be so described. The essence of a given factor is viewed 
as being an interest in or avoidance of situations involving 
certain attributes and activities. The measured factors 
appear to be in keeping with the following descriptions: 





Avoidance of labor that is 
primarily physical in na- 
ture and non-professional 
in level. 


I. In the well-being of 
living things, espe- VS. 
cially of people. 


If. In the physical sci- 
ences and their effi- vs. 
cient application. 


Avoidance of personal in- 
volvement and communi- 
cation in social and busi- 
ness dealings. 


Ill. In utilization of one’s 
skills in an economi- vs. ry 
cally centered world. 


IV. In clerical detail and/ 
or highly structured 


occupational relation- vs. ? 
ships. 

V. Aesthetic expression 
and self-directed VS. ? 
responsibility. 


Avoidance of intellectual 
challenge, and of verbal 
and clerical occupations. 
Microfilm $2.00; Xerox $5.40. 109 pages. 


VI. Interest in physical 
activity with tangible vs. 
things. 


EFFECT OF PRIOR ASSOCIATIONS AND TASK 
COMPLEXITY UPON THE IDENTIFICATION 
OF CONCEPTS 


(L. C. Card No. Mic 58-2757) 


Sidney Gelfand, Ph.D. 
University of Utah, 1958 


Chairman: Dr, M, Duane Bown 


The aim of this study was to examine the effects of 
induced prior associations across several degrees of com- 
plexity of a subsequent concept identification task. 

Each of 108 Ss were assigned randomly to one of 18 
treatment combinations and participated in two experi- 
mental sessions. The first session used a group procedure 
in which Ss memorized a list of ten, set-inducing words. 
The lists were called relevant when they contained words 





describing the relevant dimensions of a concept problem 


and were called irrelevant when the contained words de- 
scribing irrelevant dimensions. A third list, containing 
neutral words, was used as a control. The second session 
used an individual procedure in which S had to classify 
geometric patterns into four categories. There were two 
basic problems; a problem being defined as the four com- 
binations of two particular bileveled dimensions relevant 
to solution. The two problems selected were: (A) orienta- 
tion (upright or tilted)-form (square or triangle) and 

(b) color (red and green)-number (one or two). Problem 
complexity was varied by adding other bileveled dimen- 
sions to the patterns, e.g., size, vertical position, etc., 
which were not relevant to the solution. The Ss had to 
learn which dimensions were relevant and had to classify 
the four possible combinations of their levels. 
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A 3X3 X 2 factorial design was employed with three 
levels of problem difficulty (0, 2, and 4 irrelevant dimen- 
sions), three types of word lists (irrelevant, neutral and 
relevant), and two different problems. All Ss were given 
standard instructions in both sessions. The measure of 
word list performance was recall after six presentations. 
The criterion of concept identification was 16 consecutively 
correct classifications and two performance measures were 
used, number of trials to solution and number of errors to 
solution. An analysis of variance was computed for each 
of these measures. The essential results were: 


1. Performance decreased linearly with an increase in 
the number of irrelevant dimensions. Further support 
was given to the hypothesis that varying the number of 
irrelevant dimensions is an effective way of varying 
task difficulty. 


2. Performance, as measured by the number of errors 
to solution, was significantly affected by the set induced 
by the word lists. According to expectations, words 
relevant to the solution facilitated performance. This 
facilitation was greatest in the most difficult tasks. 
Contrary to expectations, words irrelevant to the solu- 
tion did not seem to inhibit performance. It was con- 
cluded that the results contribute additional evidence 
for the theory that set can be interpreted as a response 
system or a habit family, capable of influence by char- 
acteristics of the problem and by reinforcement. 


3. The interaction of word lists with task complexity 
was not significant. This might be explained by tke 
failure of the irrelevant word lists to inhibit perform- 
ance, 


4. Problems did not contribute significantly to the 
variance, There is a tendency for those dimensions not 
inherent in the pattern itself, e.g., number, to be less 
available for identification. 


0. The correlation between the two performance meas- 
ures were significantly different from zero. 


Several suggestions for future research were made. 
The effect of set should be explored across a wider range 
of task complexity. Efforts should be made to reduce the 
heterogeneity of variance which has been found in the stud- 
ies using the concept identification methodology. The ef- 
fects of other types of word lists, number and variations 
of words and degree of learning the lists should be studied. 
The properties of the problem, the relation of set to the 
various aspects of the stimulus situation and individual 
differences in the use of set should be investigated. 
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THE DEVELOPMENT PRESENTATION, AND 
EVALUATION OF A UNIT IN EDUCATIONAL 
PSYCHOLOGY WITH REFERENCE TO 
CONTENT, ORGANIZATION, AND METHOD 


(L. C. Card No. Mic 58-3431) 
John Gerwig Hurst, Ph.D. 
The Ohio State University, 1958 


Problem 
The general aim of this study was to develop a unit in 
educational psychology and to evaluate methods of teaching 


this unit. The first aspect of the problem was to develop 

a unit on self-confidence from episodes of interpersonal 
interaction between teacher and pupil(s). The second as- 
pect was to evaluate the lecture, discussion, and decision 
methods of presenting this unit with the effects of pre-unit 
status on its objectives (as measured by three objective 
tests), with scholastic ability (as indicated by the Ohio 
State Psychological Examination), and with scholastic 
achievement (as indicated by the student’s point-hour ratio) 
statistically accounted for. 


Proce” .re 





The critical incident technique of Flanagan was used to 
collect from students in educational psychology classes 
one hundred episodes which developed self-confidence and 
one hundred episodes that undermined it. These incidents 
were analyzed, and frequencies at the various grade levels 
as well as sex differences were determined. The incidents 
were also categorized bythe teacher behavior which elicited 
the episode and by the reactions of the students to teacher 
actions. 

A survey of the pertinent literature was conducted to 
find principles that would explain precisely and parsimoni- 
ously the relationships between teacher behavior and stu- 
dent reactions. This material from the analysis of the 
critical incidents and from the survey of the literature was 
used to write a monograph on self-confidence. 

Three hundred and three students in elementary educa- 
tional psychology were given three pre-tests, one measur- 
ing attitudes about self-confidence, one measuring ability 
to solve case incidents involving self-confidence, and one 
measuring factual information about self-confidence. Dur- 
ing the next four class hours, three classes were taught 
by the group decision method; three by the group discus- 
sion method; and two by the lecture method. Two classes 
were not given any unit on self-confidence. On the sixth 
class day, one week after the pre-tests, each of the 303 
students was given the same three tests over again. 

_ Tests for significance were used to test for differences 
between the control group (no unit at all) and the combined 
experimental groups (all who were taught the unit). The 
scores obtained from the post-tests for the experimental 
groups were factored, resulting in a general competency 
with self-confidence, in specific attitudes, in specific appli- 
cation, and in specific fact factors. The Dwyer extension 
was employed to get the new loadings of the four factors on 
each of the other variables (three pre-tests, ability, 
achievement, decision, discussion, and lecture). This 
resulting matrix was used to compute the beta weights of 
each variable for predicting the four post-test factors by 
the Doolittle method. The Ezekial extension was used to 
get the standard error of each beta weight, which was then 
tested for significance. 


Conclusions 








A unit on self-confidence was developed and taught to 
248 students. Students who were taught the unit on self- 
confidence were not significantly different in ability or 
achievement from those of the control group who were not 
taught the unit. However, they showed significantly greater 
change and difference scores from the pre- to the post- 
tests. 

In comparing the three teaching methods, the decision 
method was found to be three times as effective as the 
lecture or discussion method in changing students’ behav- 
ior on the general competency with self-confidence factor, 
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with pre-tests, ability, and achievement partialled out. The 
students’ point-hour ratio was a significant predictor of 
the general competency and fact factor, although ability 
was not a significant predictor of any criteria when the 
other variables were partialled out. 
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AN EXPERIMENTAL TEST OF THE DIFFERENTIAL 
EFFECTS OF WORK AND FRUSTRATION 
UPON LEARNING 


(L. C. Card No. Mic 58-2427) 


Jack Lou Maatsch, Ph.D. 
Michigan State University, 1955 


This study was designed to test two sets of conflicting 
predictions about the effect of massing and spacing proce- 
dures upon learning and inhibition in an infra-human learn- 
ing situation involving lesser amounts of work. The first 
set of predictions were drawn from Hull, who assumed that 
lesser amounts of work resulting from repeated response 
evocation gives rise to an inhibitory state, reactive (work) 
inhibition, which dissipates with rest. While it is obvious 
that excessive and/or prolonged work may fatigue the or- 
ganism, evidence for the fact that lesser amounts of work 
encountered in the typical infra-human learning experiment 
is conflicting and for the most part negative. The second 
set of predictions, were drawn from an interference theory 
of inhibition which stressed the cue properties of massing 
and spacing procedures. ney 

To test these predictions, 16 Ss were given extended 
training on both spaced and massed trials in a straight 
alley maze. A test was then performed to determine the 
amount of inhibition resulting from performance on a single 
trial. After the test of inhibition, Ss were divided into two 
equated groups, a work inhibition group and a frustration 
group. The work inhibition group continued under the same 
testing sequence to determine the continued effect upon 
performance of rewarded-spaced, and rewarded-massed 
trials. The frustration group experienced rewarded spaced 
trials but were unrewarded on massed trials during the 
same test of inhibition procedure received by the work 
inhibition group. This test determined the effect of asso- 
ciating the massing procedure with non-rewarded trials. 

A test was then performed to determine if the massing 
procedure, per se, was the cue which produced inhibition 
on the subsequent trial. | 

The results confirmed all the predictions drawn from 
an interference theory and failed to confirm the major 
predictions drawn from Hull’s theory. The data failed to 
indicate the presence of any temporary or permanent in- 
hibition resulting from lesser amounts of work involved in 
a single trial. The massing procedure however, did be- 
come a cue eliciting responses which interfere with per- 
formance on the following trial if that procedure was fol- 
lowed by an unrewarded trial and the spacing procedure 
was followed by a rewarded trial. 

Since the experimental conditions were optimal for the 
production of reactive inhibition and yet none was observed, 
and when non-reward was introduced inhibition did develop, 
it was suggested that Hull’s analysis of inhibitory phenom- 
ena is not applicable to infra-human maze learning studies 


involving lesser amounts of work. The application of in- 
terference theory and existing concepts also seems to 
account for other learning and extinction phenomena previ- 
ously offered in support of Hull’s theoretical analysis. 
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THE RELATION OF CERTAIN HOME 
FACTORS TO COLLEGE ACHIEVEMENT 


(L. C. Card No. Mic 58-3550) 


A. James McKnight, Ph.D. 
University of Minnesota, 1958 


Home factors are alleged to exert a great influence over 
academic achievement. Previous research has shown 
relationships between achievement and a number of home 
status variables. Such relationships could represent the 
direct influences of the variables themselves, or the medi- 
ating effect of intelligence, intra-family behavior, or extra- 
familial social forces. The present study was intended to: 


1. verify the relationships for static factors where the 
effects of intelligence are minimized; 


2. discover similar relationships for intra-family var- 
iables; 


3. determine the extent to which the intra-family factors 
mediate between static factors and achievement. 


The following intra-family behavior variables were 
chosen for study: 


Parent-Child--support, involvement, protectiveness, regu- 





lation, authority, discipline, acceleration, and educational 
emphasis. 
Parent-Parent--dominance, harmony. 





Family Solidarity. 








Three attitude areas were investigated: parental satis- 
faction, parental devotion, and child satisfaction. 

Measurement of the behavioral variables was to be 
achieved through descriptions of family behavior by the 
student as well as through the parent’s opinions. The be- 
havior and opinions of each individual parent were inves- 
tigated. Items in each area were formed into scales on 
the basis of expert judgments. Each scale was presented 
to ninety parent and student subjects. The item-total re- 
lationships were greater than chance. The best six and 
ten items from the student and parent scales respectively 
were selected for the final scales. 

A sample of 209 freshmen students at the University of 
Minnesota and their families, all residents of the Minne- 
apolis-St. Paul area, were asked to participate. Complete 
returns were obtained from 137 families, partial returns 
from nine. The criterion, called relative achievement, 
was first year honor-point ratio, adjusted to remove the 
effects of measured intelligence. 

The student scales showed sufficient internal consist- 
ency to permit their use in group comparison and they 
could be combined subjectively as well as empirically to 
form reliable composites. The parent scales failed to 
exhibit enough internal consistency for comparison with 
relative achievement. 

Number of children in the family, amount of student 
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employment, whether or not the family was Jewish, mater- 
nal social affiliations, number of household facilities, de- 
sirability of housing, and number of phonograph records 
rated favorable to achievement by a group of judges were 
all significantly related to the criterion. Level of parent 
education and number of books and magazines in the home 
were not. 

From the relationships among the status factors, it 
appeared that records, facilities, housing, employment, 
occupation, and maternal social affiliations were inter- 
dependent. The superiority of Jewish children and those 
from smaller families were not easily accounted for in 
terms of other variables. 

No significant relationships, linear or non-linear, were 
found between relative achievement and either parent or 
student scales and composites. Analysis of interparent 
behavioral discrepancy, extreme cases, configurations of 
composites, and individual behavioral events failed to yield 
significant results. 
| It was concluded that certain of the relations noted in 

the past between home status factors and achievement were 
not dependent upon intellectual influences. However, the 
behavioral variables studied were not related to achieve- 
ment in a direct manner and could not be held to mediate 
between the static factors and achievement. 

Further research dealing with extra-familial social 
forces, more complex interactions of family behaviors, and 
more immediate criteria was encouraged. 

Microfilm $3.70; Xerox $12.40. 285 pages. 


THE ESTIMATION OF CRITERION 
PARAMETERS FROM A BIASED SAMPLE 


(L. C. Card No. Mic 58-3285) 


William Melborne Meredith, Ph.D. 
University of Washington, 1958 


One of the most difficult aspects of the problem of the 
prediction of multiple criteria from multiple predictors is 
encountered in attempts to get unbiased estimates of the 
predictor-criterion covariance matrix and of the criterion 
means and variances. For most samples on which multiple 
predictor data are available, it is typically not possible to 
get complete multiple criterion data, since not all members 
of the sample have the opportunity to participate in all the 
criterion activities. The conventional formulas for adjust- 
ing parameters for known biases in sampling are not ap- 
propriate because the nature of the biases is not known. 

This thesis is a contribution toward the solution of this 
problem. There are three major parts: 

(1) A model is developed which generalizes the rationale 
underlying the conventional formulas for adjusting for known|{ 
biases in multivariate samples; 

(2) Equations are derived, based on the model, for get- 
ting unbiased estimates of criterion means, variances and 
covariances; 

(3) These formulas are applied to a sample set of ex- 
perimental data to demonstrate the feasibility of the pro- 
cedures. Microfilm $2.00; Xerox $5.80. 119 pages. 





THE EFFECTS OF SEX-ROLE IDENTIFICATION 
UPON PROBLEM-SOLVING SKILL 


(L. C. Card No. Mic 58-3620) 


George Alexander (Lex) Milton, Ph.D. 
Stanford University, 1958 


This series of experiments was conducted in order to 
facilitate understanding of the repeated finding that men 
show greater problem-solving skill than do women, even 
when such relevant variables as intelligence, academic 
training, and special abilities are controlled. 

The hypothesis was advanced that the sex difference is 
in part a function of the sex-role identification of the sub- 
jects. From this hypothesis, three corollary predictions 
were made: 

(a) When an adjustment is made for between-subjects | 
variance contributed by sex-role identification, sex differ- 
ences in problem solving will be reduced. This prediction 
was confirmed for a group of 63 male and 66 female uni- 
versity undergraduates and was replicated for a group of 
42 male and 37 female public high school students. The 
Terman-Miles M-F test was used as the primary index of 
sex-role identification. 

(b) A positive relationship between sex role and problem 
solving exists within a sex as well as across sexes. This 
prediction was confirmed for the two groups mentioned 
above. 

(c) When the characteristics of problems are altered 
so as to make them less appropriate to the masculine sex 
role, the sex differences in problem-solving performance 
will be reduced. This prediction was confirmed for a group 
of 25 male and 25 female university undergraduates. 

The implication of these results is that the non-intel- 
lectual variable, sex-role identification, plays an impor- 
tant role in problem-solving achievement, and that any 
attempt to understand or change problem-solving skill 
must take role identification into account. 

Microfilm $2.00; Xerox $3.80. 70 pages. 


A STUDY OF JOB SATISFACTION AS RELATED 
TO NEED SATISFACTION, BOTH ON THE JOB 
AND OFF THE JOB 


(L. C. Card No. Mic 58-3071) 


William Papanestor, Ph.D. 
University of Cincinnati, 1958 


Supervisor: Professor Arthur G, Bills 


A review of the literature indicated that the most re- 
warding approach to studying job satisfaction as a “depend- 
ent” variable involved the concept that job satisfaction is 
largely dependent upon individual need satisfactions derived 
from the job situation. 

The present study explored a particular ramification of 
need satisfactions as determiners, or predictors, of job 
satisfaction, viz., to what extent, if any, is job satisfaction 
in part a function of off-job need satisfaction? 

A questionnaire, The Occupational Attitudes Survey, 
developed and used by Schaffer in his study of job satis- 
faction as related'to on-job need satisfaction, was adapted 
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and modified to include a parallel measure of off-job need 
satisfaction. The modified Survey assessed the strength of 
twelve needs (derived from Murray’s list), the on-job sat- 
isfaction of each of the needs, the off-job satisfaction of 
each of the needs, and general job satisfaction. 

The modified questionnaire was administered by the 
author to 200 employed adults (University of Cincinnati 
Evening College students). 

The analysis of the results showed that: 

1. General job satisfaction is unrelated to off-job need 
satisfaction, within the range of need satisfaction assessed. 
2. General job satisfaction is related to on-job need 

satisfaction (of the subject’s two strongest needs) to the 
same extent found in Schaffer’s study, r approximately .50. 

3. The extent to which general job satisfaction is re- 
lated to on-job need satisfaction is a function, at least in 
part, of the strength of the needs involved. This finding 
corroborates Schaffer’s hypothesis regarding the effect of 
need-strength on this relationship. 

4. The relationship between general job satisfaction 
and on-job need satisfaction also applies to subjects in the 
lower level occupations as well as to those in the higher 
level occupations. 7 

0. The job situation, when compared to the off-job situ- 
ation, contributes to an equal, and in some cases, toa 
greater extent to the satisfaction of needs which are non- 
monetary. 

6. The relative strength of the subjects’ needs tends to 
persist when assessed by items pertaining to the job, and 
by items pertaining primarily to off-job situations. 

7. The satisfactions of the individual’s needs in the two 
situations are positively related (r’s from .15 to .34). 

The main result, 1 above, is interpreted as indicating 
that general job satisfaction is not influenced by a greater 
or lesser degree of off-job need satisfaction; but because 
of the absence, in the sample, of an adequate number of 
subjects reporting off-job need frustration in the “absolute” 
sense, no conclusion was reached concerning the possible 
influence of off-job need frustration on job satisfaction. A 
study capable of testing this possibility was suggested and 
the implications of the possible results (of that study) to the 
frustration-aggression hypothesis, and to the main finding 
of the present study, were discussed. The practical impli- 
cations of the main finding, in the present study, for the 
employment situation were also discussed. 

The fifth finding is interpreted as corroborative of those 
theories of work which de-emphasize the concept of “eco- 
nomic man.” , 

The sixth and seventh findings are interpreted as evi- 
dence for Maslow’s need hierarchy concept, and for theo- 
ries maintaining that psychological needs are persistent 
determiners of behavior, i.e., once established in the per- 
sonality their gratification is sought in all situations. A 
study was suggested which would more adequately test this 
constancy of the need hierarchy in various situations. 

Microfilm $2.00; Xerox $5.80. 118 pages. 








AGE AND SEX DIFFERENCES IN THE 
SEMANTIC STRUCTURE OF CHILDREN 


(L. C. Card No. Mic 58-3732) 


Edna Ruth Small, Ph.D. 
University of Michigan, 1958 


This research investigated the age and sex similarities 
and differences in semantic structure of children. The 
technique both used and studied was the semantic differen- 
tial, developed by Osgood and his associates as a quantita- 
tive approach to the measurement of meaning. In all their 


' previous factor analytic studies, the first three factors 


have been essentially the same in content and order of 
magnitude. These have been an evaluative factor (e.g. 
“cood-bad”), a potency factor (e.g. “strong-weak”), and an 
activity factor (e.g. “fast-slow”). 

To investigate the degree to which the same dimensions 
underlie children’s semantic judgments, a sixteen-scale 
form of the differential was constructed, including three 
scales representing each of the above factors. Seven other 
scales of theoretical interest to the investigator were in- 
cluded. Two-hundred and seventy-five third, sixth, and 
ninth grade boys and girls were asked to rate 24 concepts. 

The data for each of the six groups, defined by grade 
and sex, were treated separately. For each group the 
means of each item (scale concept pairing) were corre- 
lated, and the resulting intercorrelation matrix was fac- 
tored by Thurstone’s centroid method. The five extracted 
factors were then rotated by the quartimax method. 

It was predicted that the total amount of variance ac- 
counted for by common factors would increase with age, 
and that an evaluative factor would be more dominant in 
the younger groups. These predictions were not supported. 

The factors which appeared to be qualitatively similar 
were then compared quantitatively and interpreted. The 
first factor, quantitatively similar for all age and sex 
groups, was an evaluative one, highly loaded on “good-bad,” 
“clean-dirty,” “happy-sad,” and “important-not important.” 

The second factor, labelled dynamism, was also quan- 
titatively similar for all age and sex groups. Its highest 
loadings were on two of the previous potency scales, 
“strong-weak” and “large-small,” and one of the previous 
activity scales, “fast-slow.” 

The third factor, pointedness, appeared quite clearly in 
the three girls groups and the sixth grade boys, The two 
scales with the highest loadings on this factor are “hot- 
cold,” and “sharp-flat,” previous activity scales. The 
absence of “fast-slow” from the cluster led to the choice 
of the term “pointedness.” These pointedness scales 
merged with the dynamism factor for the third grade boys 
and defined two separate factors for the ninth grade boys. 

The modified reality factor had its highest loadings on 
“real-make believe” and “true-pretend” in all groups. The 
subsidiary scales associated with its differed between sex 
groups. These included negative evaluation scales for the 
boys, and so the factor was labelled negative reality. The 
reality factor in the girls group included subsidiary posi- 
tive dynamism scales and so was called effective reality. 
This factor is measurably the same for all of the girls 
groups, but the indices of similarity between boys groups 
are below the minimum acceptance level. 

The fifth factor, labelled self-related, has the least 
measured similarity across groups of any of the factors. 
“My very own” has noticeable loadings on this factor in 
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all groups, though the pattern of other scale loading varies 
from group to group. 

Typically, 75 per cent of the total variance is accounted 
for by common factors, with the evaluative factor of twice 
as much magnitude as the dynamism factor. The first three 
factors, combined, account for from 75 to 85 per cent of the 
common variance over all six groups. 

While similarity as to overall factor structure across 
age and sex groups was characteristic of the data, some 
differences were noted. There were slight, but more con- 
sistent, sex than age differences. The similarity of the 
factors obtained in our children’s groups as compared with 
adult groups suggests that the cultural use of the polar 
terms of the dominant semantic dimensions is adequately 
learned by the third grade level. 

Microfilm $2.00; Xerox $4.80. 93 pages. 





AN INVESTIGATION OF THE RELATIONSHIP 
BETWEEN PHYSIOLOGICAL AND 
COGNITIVE MEASURES OF THE 

AFFECTIVE RESPONSE TO COLOR 


(L. C. Card No. Mic 58-3373) 


Robert S. Smith, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Seymour Feshbach 


The problem of the relationship between measures of 
emotional response was explored within the context of the 
activation theory of emotion. Activation theory proposes 
that emotional reactions can be completely described in 
terms of three dimensions: pleasantness-unpleasantness, 
attention-rejection, and an intensitive dimension, general 
level of activation. The theory offers the possibility of 
effecting an integration of the contributions of the three 
traditional approaches to the study of emotion, the cognitive, 
the physiological, and the expressive-behavioral. This 
possibility arises from the attempt to specify the relation- 
ships which must obtain between the various measures of 
emotional response. The present study was undertaken in 
an effort to verify certain of the relationships required by 
the theory. 

It was hypothesized that: (a) judgments of the excitatory 
value of a series of external stimuli would correlate with 
galvanic skin responses to the same set of stimuli, (b) the 
galvanic skin response to a series of external stimuli would 
increase with distance of the stimuli in either direction 
from the indifference point of the pleasant-unpleasant con- 
tinuum, (c) stimuli rated as unpleasant would produce 
larger galvanic skin responses than stimuli rated as pleas- 
ant, both sets of stimuli being equidistant from the indif- 
ference point of the pleasant-unpleasant continuum, and 
(d) red would produce a larger galvanic skin response than 
green. 

Judgments of excitatory value, judgments of affective 
value, and galvanic skin responses were obtained in re- 
sponse to a series of ten hues selected from the Munsell 
Book of Color. Three separate presentations of the color 
stimuli were made. The galvanic skin response was re- 
corded on the first presentation before the establishment 
of a definitive cognitive set. The entire procedure was 





replicated on the same subjects after a minimum interval 
of three weeks. Twenty female students enrolled ina 
nursing training program at a large metropolitan hospital 
served as subjects. 

A significant relationship was demonstrated between 
the galvanic skin response and judgments of excitatory 
value, and between the galvanic skin response and distance 
of the stimuli from the indifference point of the pleasant- 
unpleasant continuum. In addition, hues rated high in excit- 
atory value were observed to produce larger galvanic skin 
responses than hues rated low in this respect. The hypoth- 
eses dealing with the relative strength of pleasant and un- 
pleasant stimuli of equivalent distance from the indiffer- 
ence point, and the red-green difference, were not con- 
firmed by the data. The significance of these findings for 
the activation theory of emotion was discussed. 

| Microfilm $2.00; Xerox $3.00. 43 pages. 


GUILT AS A COMPOSITE EMOTION: 
THE RELATIONSHIP OF CHILD-REARING 
VARIABLES TO SUPEREGO RESPONSE 


(L. C. Card No. Mic 58-3736) 


Arthur Stein, Ph.D. 
University of Michigan, 1958 


The basic assumption in this research is that the ex- 
perience of “guilt” is composed of at least two overlapping 
kinds of emotion -- anxiety and self-directed anger. Anx- 
iety, as a response to the infraction of moral precepts has 
been designated the “external referent” superego response. 
Examples of this kind of response include fears of acci- 
dental hurt, of rejection by others, or of punishment after 
death. Self-directed anger has been termed the “internal 
referent” superego response since it involves punishment 
or reproach that a person inflicts on himself for trans- 
gression. The emotional response to the infraction of a 
particular moral precept was seen as determined by emo- 
tional factors associated with the learning of the precept. 
The strength of the external referent response was related 
to the extent to which, in the past, the child had feared 
punishment for the infraction in question; the strength of 
the internal referent response was related to the degree 
of aggression which, in the past, the child directed against 
himself for the infraction. The question of whether the 
child will respond to transgression with fear or self- 
reproach was seen as intimately connected to the methods 
of child-rearing to which he was exposed. The following 
hypotheses were developed: (1) High coerciveness in 
socialization will be associated with external referent 
reactions and low coerciveness with internal referent re- 
actions; (2) The employment of “physical” discipline by 
the parent will be associated with external referent re- 
actions and “psychological” discipline with internal refer- 
ent reactions. 

The test of these hypotheses involved predicting super- 
ego responses from antecedent child-rearing variables. 
Superego response was assessed by a story-completion 
instrument. Story-beginnings in which a hero violates 
precepts concerning stealing, violation of another’s trust, 
and having hostile thoughts were completed by the sub- 
jects. Information about child-rearing was obtained from 
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interviews with the mother of each subject. The sample 
consisted of 77 white males hospitalized for psychosis. A 
partial replication of the research was conducted on a nor- 
mal sample of 112 adolescent boys in the public schools of 
Detroit. 

For the sample of hospitalized persons, it was found 
that of ten measures of child-rearing concerning the coer- 
civeness of the subject’s socialization and the mother’s 
methods of discipline, seven were significantly related to 
at least one of the three measures of superego response. 
These results were generally in accord with our theoreti- 
cal predictions. However, the findings for the sample of 
adolescent boys indicated that the phenomena under study 
are more complicated than we originally supposed. For 
this sample, a measure of the coerciveness of oral sociali- 
zation was significantly related to internal referent and 
external referent reactions to the experimental infraction 
of precepts against stealing. In addition, a measure of the 
coerciveness of anal socialization was found to be related 
to superego response to the violation of trust, at the .001 
confidence level, in a direction opposite to our prediction. 
However, its relationship to the measure of superego re- 
sponse to infraction of precepts against hostile thoughts. 
was significant and in the expected direction. 

The research results give support to the conceptuali- 
zation of “guilt” as a composite emotion, consisting of 
overlapping and independently varying components of anx- 
iety and self-directed anger. They indicate the necessity 
for the researcher studying “guilt” to take into account the 
nature of the precept which the subject has violated. It 
appears that a person may respond to one type of infraction 
in one way and to another type of infraction in an opposite 
manner. Microfilm $2.15; Xerox $7.60. 161 pages. 


DIFFERENTIAL PERCEPTIONS OF THE COUNSELING 
ROLE OF A UNIVERSITY COUNSELING CENTER 


(L. C. Card No. Mic 58-3469) 


Roy Elton Warman, Jr., Ph.D. 
The Ohio State University, 1958 


This study seeks to determine how various campus 
groups perceive the counseling role of the University Coun- 
seling and Testing Center, located on The Ohio State Uni- 
versity campus. These groups include the Counseling Cen- 
ter’s professional staff, other student personnel workers, 
teaching faculty, and students before and after counseling. 
This counseling role is defined in terms of the student 
problems which these groups feel to be appropriate for 
discussion at the Counseling Center. If various groups 
hold different views about what constitutes appropriate 
problems, they may be expected to have trouble in estab- 
lishing effective communication and working relationships. 
An attempt has been made to identify these various views 
and learn how they differ both within a group and from one 
group to another. 

To study these perceptions of the counselor’s role, an 
attitude-scale type questionnaire was constructed. Three 
hundred and sixty-two statements of problems were sorted 
by experts into categories, and one hundred items repre- 
senting the nine problem areas found were put in a ques- 
tionnaire. The questionnaire was administered to two hun- 
dred and fifty people during the autumn quarter of 1957. 










The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 


The analysis of the data required two major steps. 
First, the responses to the one hundred items of the ques- 
tionnaire were factor analyzed by using the Wherry-Winer 
method. Four factors were obtained, one general and three 
specific ones. The general factor seems to be a base upon 
which the three specific factors rest and represents a 
rather generalized positive attitude toward counseling. 
The three specific factors were named College Routine, 
Vocational Choice, and Adjustment to Self and Others. Col- 
lege Routine represents adjustment to the necessities and 
routine of establishing oneself satisfactorily inthe academic, 
setting. Vocational Choice represents problems involved 
in making long-range decisions about occupational activi- 
ties. Adjustment to Self and Others includes all other types 
of personal and social adjustment problems not included in 
the first two specific factors. 

In the second major step in the analysis of the data, the 
questionnaires were scored on the specific factors, and 
comparisons were made between the five groups of people. 
The average item score for all subjects indicates that prob- 
lems concerned with Vocational Choice are considered most 
appropriate for discussion at the Counseling Center, Col- 
lege Routine problems are next appropriate, and Adjust- 
ment to Self and Others problems are least appropriate. 
This order was true of all groups except the Counseling 
Center itself, which placed Adjustment to Self and Others 
before College Routine. The Counseling Center staff felt 
Adjustment to Self and Others to be appropriate for dis- 
cussion to a significantly greater degree than did any of 
the other four groups. 

On all three factors the Counseling Center group had the 
least within-group variability or were most homogeneous 
in viewpoint. Students After Counseling had less within- 
group variability than they did before counseling. For all 
groups there was least within-group variability on the Vo- 
cational Choice factor. : 

These results have practical implications for the Coun- 
seling Center and probably for counselors in general. If 
counselors are to provide the full range of counseling serv- 
ices which they presently feel appropriate, they must better 
orient and educate other relevant people to the kinds of 
problems with which counselors feel they can be helpful, 
and which are actually discussed with them by counselees. 
This study also demonstrates the usefulness of this sort 
of methodology; it would seem to be appropriate for other 
groups similarly to study themselves in their own setting. 

Microfilm $2.20; Xerox $7.80. 167 pages. 


PSYCHOLOGY, CLINICAL 
A STUDY OF THE PSYCHOSEXUAL 
IDENTIFICATION OF PRE-SCHOOL BOYS 
(L. C, Card No. Mic 58-1982) 
Albert Angrilli, Ph.D. 
New York University, 1958 


Chairman: Professor Brian E, Tomlinson 


This study has investigated the relationship between 
the degree of acceptance of masculine identification in a 
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group of pre-school boys and their parents’ acceptance of 
their own respective identification. 

The significance of this study may be seen in the light 
of the crucial role played by the concepts of masculinity 
and femininity in the fabric of every society, as well as in 
the psychological and social adjustment of the individuals 
within each society. Clinicians, educators, parents, and 
others are constantly faced with questions relating to the 
problem of the forces influencing psychosexual develop- 
ment. This investigation has attempted to clarify the role 
of parental sexual identification patterns in the development 
of the sexual identification of their pre-school boys. 

It was hypothesized that there would be a relationship 
between the degree to which boys accepted their masculine 
role and the degree to which their parents accepted their 
respective roles. Furthermore, it was hypothesized that 
this relationship would be a direct one. 

The population studied consisted of thirty nursery school 
boys between the ages of four years and five and one half 
years, and both of their parents. The boys were living with 
both parents and had not been separated from either parent 
for any appreciable amount of time. The families were all 
from the middle socio-economic group. 

Each boy was rated by his teacher on an Activity Pref- 
erence Check List and on a Behavior and Personality Rating 
Scale. Each boy was then administered a Figure Drawing 
Test. Each parent was administered a Strong Vocational 
Interest Blank (from which the M-F score was obtained), 
the Terman-Miles Attitude Interest Analysis, and a Figure 
Drawing Test. Each of the instruments has been shown to — 
differentiate males from females and provides a score on 
the masculinity-femininity continuum. 

The resultant data were subjected to statistical treat- 
ment in which coefficients of correlation were computed, 
extremes of the distributions were compared, and the de- 
gree of dependence between boys’ and parents’ scores was 
determined using chi square in a contingency table. The 
following results were obtained and the following conclu- 
sions drawn: 

1. No significant relationship was found between the 
sexual identification patterns of the boys and the sexual 
identification patterns of their parents. 

2. Although the boys fell at significantly different ex- 
tremes of strong and weak acceptance of masculine identi- 
fication, their parents could not be distinguished from each 
other, nor from the general population insofar as their 
scores on these instruments was concerned. 

3. Boys showing high masculine identification may have 
parents showing high sexual identification to the same ex- 
tent that they may have parents showing intermediate, or 
low sexual identification. The same is true of boys showing 
intermediate and low sexual identification. 

4. The findings of this investigation suggest that the 
psychosexual identification of parents is not directly related 
to the psychosexual identification of their pre-school boys. 

o. The results appear to support a theoretical position 
which postulates the influence of many interacting forces 
on the individual as determinants in psychosexual develop- 
ment. 

6. There is a need for further study in the area of psy- 
chosexual development with children of other ages and socio- 
economic groups, with a population of girls, and by means 
of devices which may measure deeper layers of psycho- 
sexual identification. 





7. There is an evident need for clarification of the as- 
pects and levels of conscious and unconscious sexual iden- 
tification investigated in this and other research, and as 
used in clinical work. 

Microfilm $2.00; Xerox $6.00. 123 pages. 


RELATIONSHIP OF OCCUPATIONAL 
INFORMATION TO JOB PERFORMANCE 


(L. C. Card No. Mic 58-3135) 


William Francis Banaghan, Ph.D. 
Purdue University, 1958 


Major Professor: John M, Hadley, Ph.D. 


This study was designed to test the hypothesis that oc- 
cupational information is related to job performance. The 
investigation was limited to the Psychiatric Technician 
occupation at one hospital. A test (designated as the TOOK) 
was devised to evaluate occupational information for this 
occupational group. The reliability of this test by the Kuder 
Richardson formula was .85 (N = 60) and bytest-retest over 
a period of three weeks was .79 (N = 43). In order to vali- 
date the TOOK, samples were taken of: (1) individuals who 
were applying for the job (N = 40), (2) individuals who were 
coming to work for the first day (N = 40), and (3) individuals 
who had completed classroom training (N = 39). The differ- 
ences among the means of these groups were significant 
beyond the .05 level. 

The Test of Occupational Knowledge was therefore as- 
sumed to be of sufficient reliability and validity for use as 
a test of occupational information of the Psychiatric Tech- 
nician occupation at the hospital of validation. The criteria 
which were selected as indicative of job performance were: 
(1) supervisors’ ratings, (2) self ratings, (3) peer ranking, 
(4) drop-out scores, (5) class grades, and (6) teachers’ 
ratings. 

The first of the two experimental samples, called the 
Applicant sample, consisted of individuals who volunteered 
for the TOOK at the time they were given the Civil Service 
Examination for the Psychiatric Technician Trainee posi- 
tion. The second, called the Work sample, consisted of 
individuals who were tested on their first day of work. This 
group consisted of subjects who were offered the TOOK at 
the time of the Civil Service Examination but did not volun- 
teer, and subjects who were not offered the TOOK until © 
they came to work. Both samples lost subjects as the study 
progressed, and some subjects were therefore not evaluated 
on all criteria. The Applicant sample was initiated with 69 
subjects and decreased to 47 on some criteria; the Work 
sample started with 88 subjects on some criteria and de- 
creased to 61 on others. 

Correlations were derived between the TOOK scores 
and each of the criteria in each of the samples. A compar- 
ison was made between the mean scores of the two samples 
on each of the criteria, the Civil Service grade and the 
TOOK scores. 

The study was reviewed and the criteria of success 
were re-evaluated. The conclusions were as follows: 
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1. The TOOK was a valid and reliable measure of oc- 
cupational information of the Psychiatric Technician 
occupation at the hospital of the study. 


2. The Applicant sample and the Work sample were not 
significantly different as measured by any of the 
criteria of job performance, the Civil Service Ex- 
amination scores, or the M.M.P.I. - 


3. The Applicant sample and the Work sample were 
significantly different as measured by the TOOK. 
This difference was primarily due to the greater op- 
portunity of the Work sample to accumulate occupa- 
tional information during the employment procedure 
rather than to a difference in the subjects per se. 


4. The correlation between the TOOK and the class 
grades was positive and significant for both samples. 


0. The relationship between the TOOK and other cri- 
teria used as indicators of performance in this study 
were either not significant, or were inconsistent. 


6. The TOOK would be of much greater value in a popu- 
lation which was not pre-selected. 


7. The intercorrelations among the ratings of ward 
performance indicated that the ratings were of ques- 
tionable value for use in this investigation. 


8. The use of the TOOK should be further investigated 
in a setting in which the criteria of success are more 
easily validated and in which the subjects are less 
selected. Microfilm $2.00; Xerox $4.40. 83 pages. 


SIMPLE AND DISJUNCTIVE REACTION TIME 
UNDER THE INFLUENCE OF CHLORPROMAZINE 
HY DROC HLORIDE 


(L. C. Card No. Mic 58-3090) 


Richard Donald Brodie, Ph.D. 
Boston University Graduate School, 1958 






Major Professor: Professor Chester C. Bennett 






This study aimed to clarify some relationships between 
the drug chlorpromazine hydrochloride and reaction time. 
Chlorpromazine is a drug in widespread use in the treat- 
ment of mental illnesses, particularly schizophrenia. The 
mechanisms of its action are not clearly defined physically 
or psychologically. The author’s curiosity in the drug was 
stimulated by observations of its effects in a hospital set- 
ting. This stimulated curiosity in the effects of the drug 
on normal subjects. 

_Major interest in the drug has centered about its effect 
in contributing to remissions in schizophrenia. Many au- 
thors have described “dramatic” improvements soon after 
introduction of the drug, ranging from amelioration of 
symptoms to a “cure” for the illness. A frequently re- 
ported observation was diminution in assaultiveness, hy- 
peractivity and destructiveness. A number of studies 
reported inhibition of conditioned responses in animals. 
Neurologists found increased concentration of the drug in 
areas of the central nervous system involved in motor 
functioning. 
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Some studies report the effects of rather large dosages 
of chlorpromazine on some simple intellectual and motoric 
tasks, but the results were contradictory. 

In the absence of known basic studies it was decided that 
the most fruitful area for investigation was the effect of 
chlorpromazine on psychomotor functioning. Reaction time 
was chosen as an experimental variable, partly because it 
lends itself to precise measurement and partly because it 
has been demonstrated to be relatively consistent, within 
individual age groups, throughout the normal population. 

In addition reactiontime isan integral part ofall responses. 
Working with normal subjects and established psychophysi- 
cal procedures some basic information was gathered. 

The general hypothesis was that under the influence of 
chlorpromazine reaction time would increase and that in- 
crease in reaction time would vary directly with amount 
of dosage. It was expected that low dosage levels of chlor- 
promazine would have less effect on disjunctive reaction 
time than on simple reaction time. 

The method of investigation chosen involved repeated 
measurements on the same subject. Two normal adult 
males served as subjects. A standard reaction time appa- 
ratus which permitted measurements in units of .01 sec- 
onds was used. The stimuli were a bell and a buzzer; and 
response involved pressing a telegraph key. Controls for 
fatigue, set, temporal conditioning, practice and suggestion 
were introduced. The latter was controlled by placebos 
and by utilizing both single-blind and double-blind dosage 
series. 

Subjects were tested on two different days with each 
dosage used. The dosages were 0, placebo, and 25, 50, 75, 
100, 125 and 150 milligrams. There were three tasks: 
simple reaction time, left hand; simple reaction time, 
right hand; and disjunctive reaction time. On each day 
reaction times were taken prior to drug administration and 
at 1, 15, 2, 2+, 3 and 3- hours after drugadministration. A 
total of 3600 reaction times were taken for each subject. 

The data were treated statistically by analysis of vari- 
ance. Separate analyses of variance were computed for 
each experimental condition and each subject. The data 
were converted to logarithms to correct a mild positive 
skewness. 

The effect of chlorpromazine was to increase reaction 
time. The increase occurred as a positive non-linear 
function of dosage, reaching its maximum in this study at 
150 milligrams. The percent change in reaction time from 
pre-drug to post-drug measures was greater for simple 
reaction time than for disjunctive reaction time at dosages 
of 100 milligrams and less. At 125 and 150 milligrams 
both types of reaction time appeared to be equally im- 
paired. 

In general, peak effects were reached between two and 
two and one-half hours after drug administration. Atlower 
dosage levels reaction time tended to return to its pre- 
drug levels after three and one-half hours, at which time 
the last reading was taken. At the higher dosage levels 
impairment in reaction time was greater and at three and 
one-half hours remained substantially above its pre-drug 
level. Microfilm $2.00; Xerox $5.80. 119 pages. 
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VALUE AND FREQUENCY AS VARIABLES 
INFLUENCING PERCEPTION IN 
SCHIZOPHRENICS AND NORMALS 


(L. C. Card No. Mic 58-3277) 


John Parsons Hindley, Ph.D. 
University of Washington, 1958 


This study was oriented toward a possible rapproche- 
ment of rival theoretical formulations in the area of moti- 
vation and perception. The two major hypotheses tested 
were: (a) that the variables of value and frequency may 
both serve to modify perceptual report; and (b) that the 
relative influence of value versus frequency is a function, 
in part, of the degree of autism in the subject. 

Thirty-two schizophrenic and 32 normal subjects par- 
ticipated in a “block-rolling” task which provided oppor- 
tunity to observe the inequality of two classes of stimuli . 
(letters and numbers) both in respect to frequency of oc- 
currence and in respect to assigned value. To explore 
what cognitive influences, if any, would carry over to re- 
lated perception, a tachistoscopic series followed in which 
subjects were shown ambiguous figures standing, percep- 
tually, between letters and numbers. The experimental 
design permitted independent evaluation of the effects of 
value and frequency and of their interactions with patient 
type. 

The major hypotheses of this study were confirmed by 
the results. Not only were value and frequency experiences 
capable of modifying perception under conditions of high 
ambiguity, but schizophrenics showed significantly less 
influence from the frequency variable, as compared with 
normals, and relatively more influence from the value 
variable. The implications of these results for current 
theories were discussed in some detail. 

Microfilm $2.00; Xerox $4.20. 80 pages. 


A STUDY OF THE STABILITY OF THE 
SELF-CONCEPT AND ITS RELATIONSHIP TO 
SOCIOMETRIC STATUS AND 
SOCIOMETRIC PERCEPTION 


(L. C. Card No. Mic 58-2424) 


Irving Stanley Katz, Ph.D. 
Michigan State University, 1956 


This study deals with the relationship between the 
stability of the self-concept and certain aspects of socio- 
metric status and sociometric perception. It was hypoth- 
esized that self-concept stability is positively related to: 


1. Sociometric status (acceptance by one’s peers). 


2. Perception of sociometric status (prediction of one’s 
sociometric status). ) 


3. Accuracy of sociometric perception (agreement 
between perceived and actual sociometric status). 


4. Sociometric predictability (agreement between the 
subject’s sociometric ratings of the group members 
and their prediction of his ratings). 


A Self-Rating Inventory, consisting of twenty traits, 
was used to measure the stability of the self-concept. The 





subjects -- eighty-one graduating high school males -- 
using their senior class as a reference group, rated them- 
selves six successive times on the Inventory; each one 
designed to yield a different type of self-concept as follows: 


1. The private self: The most accurate estimate of 
himself as he really believes it to be. 





2. The positive self: A rating of himself slanted posi- 
tively. Here the subject gives himself the benefit 
of every reasonable doubt while still conceiving of 
this as a believable self-picture. 





3. The negative self: A rating of himself slanted nega- 
tively. Here the subject denies himself the benefit 
of any reasonable doubt while still conceiving this 
as a believable self-picture. | 





4. The peer self: The most accurate estimate of him- 
self as he believes other students in his class would 
rate him. 





5. The mother self: The most accurate estimate of 
himself as he believes his mother would rate him. 





6. The father self: The most accurate estimate of him- 
self as he believes his father would rate him. 





Six different self-concept stability indices were ob- 
tained from the discrepancy between these conceptualiza- 
tions of the self. 


1. Temporal Discrepancy: Arithmetic sum of the dif- 
ferences of the self-ratings on two administrations 
of the private self. 





2. Affective Discrepancy: Arithmetic sum of the differ- 
ences between positive and negative self-ratings. 





3. Peer Discrepancy: Arithmetic sum of the differ- 
ences between private and peer self-ratings. 





4. Mother Discrepancy: Arithmetic sum of the differ- 
ences between private and mother self-ratings. 





5. Father Discrepancy: Arithmetic sum of the differ- 
ences between private and father self-ratings. 





6. Inter-Parent Discrepancy: Arithmetic sum of the 
differences between father and mother self-ratings. 





The rationale behind these indices is that an individ- 
ual’s self-concept is stable to the extent that his various 
areas of conceptualization are congruent and consistent. 
The discrepancy measures were found to be highly inter- 
correlated. The correlations with sociometric status, 
perception of sociometric status, and sociometric pre- 
dictability were statistically significant. However, the 
relationship of accuracy of sociometric perception to the 
stability indices was not significant. Possible methodologi- 
cal and theoretical reasons for this lack of relationship 
were discussed. 

The stability indices that proved to be most highly re- 
lated to the other variables were those comprised of the 
subject’s self-ratings (private self) and the perceived father 
ratings (father self) and the perceived mother ratings 
(mother self) respectively. The stability index derived 
from the discrepancy between the perceived mother and 
the perceived father ratings of the self was also a rele- 
tively sensitive measure. These results demonstrate the 
importance of introjected parental evaluations as a factor 
in the formation of a stable self-concept. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








878 PSYCHOLOGY 





Although the affective discrepancy index has been more 
closely associated in the literature with the stability of the 
self-concept than the other indices, it was the least sensi- 
tive to the other variables. On the other hand, the negative 
and positive self-ratings by themselves manifested rela- 
tively high correlations--particularly, the negative self- 
concept. The suggestion was made that future investigations 
consider the level (height) of the ratings as well as the dis- 
crepancy (difference between heights) between the ratings. 

It was concluded that the investigations of discrepancies 
among different areas of self-conceptualization, such as 
those employed in this study, hold considerable promise. 

Microfilm $2.00; Xerox $4.80. 95 pages. 


DIFFERENTIAL PERFORMANCES OF 
NON-ACHIEVING CHILDREN ON THE 
WECHSLER INTELLIGENCE SCALE 


(L. C. Card No. Mic 58-3176) 
Charles George Matthews, Ph.D. 
Purdue University, 1958 


Major Professor: John M, Hadley 


This study was designed to investigate the differential 
performances of non-achieving children on the Wechsler 
Intelligence Scale for Children. On the basis of case his- 
tory data, 189 children were sorted into the following etio- 


logical categories: Hereditary-Genetic, Prenatal Factors, | 


Prematurity, Birth Trauma Factors, Undifferentiated Brain 
Damage, Postnatal Factors, Emotionally Disturbed, Un- 
known- Undifferentiated Factors, and a Mixed Factors cate- 
gory. 

_Inter-group comparisons on Verbal, Performance and 
Full Scale I.Q. scores and on WISC subtest scores were 
made, as were comparisons on the frequency with which 
intra-subtest scatter, perseverative responses, and hyper- 
activity and/or distractibility were observed in each cate- 
gory. An estimate of the relative roughness of WISC sub- 
test profiles in each of the categories was obtained, and 
the statistical significance of intra-group differences in 
Verbal and Performance I.Q. was determined. 

The results are shown in tabular form, and their agree- 
ment and disagreement with previously reported research 
findings on the test behavior of various etiological types 
of non-achieving children is discussed. 

The rationale of the design and operational definitions 
of scatter, perseveration and hyperactivity-distractibility 
are presented, as are explanations and cautions regarding 
the heterogeneity of the categories and its effect on the 
results obtained. 

A number of significant differences in inter and intra- 
group WISC I.Q. scores, subtest scores and qualitative test 
features were found. Enough evidence was found of differ- 
ential WISC behavior in the etiological categories investi- 
gated to justify continued research of this kind using the 
WISC, particularly if more homogeneous categories of non- 


achievement than those utilized in the present investigation . 


can be designed, 
Microfilm $2.35; Xerox $8.20. 179 pages. 


COGNITIVE AND EMPATHIC FACTORS IN THE 
ROLE ATTITUDES OF SCHIZOPHRENIC AND 
BRAIN-DAMAGED PATIENTS 


(L. C. Card No. Mic 58-3112) 


Norman Alvin Milgram, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Austin W, Berkeley 


The purpose of this investigation was twofold: to study 
the nature of the role-taking performance in schizophrenic 
and brain-damaged patients, and to contribute thereby to 
an understanding of thought pathology in these clinical 
groups. 

Role-taking was defined as taking on the attitudes or 
points of view of another person or persons. It was stated, 
that both empathic and cognitive capacities were required 
for an effective role-taking performance. The empathic 
aspect of the task required the ability to use socially shared, 
conventional frames of reference about groups and group 
members in order to predict their responses. The cognitive 
aspect required (1) the ability to maintain a set to inhibit 
one’s preferred responses and (2) the ability to reject 
irrelevant and to accept relevant connotations to a con- 
ceptual label. These cognitive capacities were termed 
mental set shifting and concept forming respectively. 











It has been generally agreed that brain damage is as- 
sociated with cognitive deficit. With respect to cognitive 
deficit in schizophrenia, some theorists have maintained 
that schizophrenics demonstrate cognitive deficits not un- 
like those observed in brain-damaged patients. Other 
theorists have argued that what is lessened or lost in 
schizophrenia is not cognitive capacities so much as the 
intent or the ability to take the role of the other as a guide 
to effective communication with others. 

The following hypotheses were derived: 


Hypothesis I: Schizophrenic patients and nonpsychotic 





brain-damaged patients are deficient in role-taking in 
comparison with normals. 


Hypothesis II: Brain-damaged patients are deficient in 





cognitive capacities in comparison with schizophrenic 
patients. 


Hypothesis III: Schizophrenic patients are deficient in 








role-taking in comparison with brain-damaged patients, 
when differences in mental set shifting and concept form- 
ing are taken into account. 


Three male groups, 20 normals, 30 brain-damaged 
patients, and 32 schizophrenic patients, equated on age, 
education and I.Q., were administered two types of role- 
taking tests. These were multiple-choice word associa- 
tion tests with empirical norms for the response prefer- 
ences of men and women on one pair and of adults and 
children on the other. Subjects were instructed to choose 
the word associations that characterized each of these 
four groups. 

The test of mental set shifting involved three presenta- 
tions of fifty words from the Kent-Rosanoff List. Free 
associations were obtained on the first presentation, re- 
call of these associations on the second, and the giving of 
different associations on the third. The number of times 
that a subject responded with a different association was 
a measure of mental set shifting ability. 
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In the concept forming test, taken from Capps, subjects 
were instructed to choose from seven response words the 
three that belong to the stimulus word in some way. 

With respect to Hypothesis I, normals were superior to 
both clinical groups in the ability to shift from male to fe- 
male and from adult to child role. 

Hypothesis II was confirmed for the mental set shifting 
test, but not for the concept forming test because of the 
low ceiling of the latter. 

Hypothesis III that schizophrenics are deficient in role- 
taking in comparison with brain-damaged patients, when a 
correction is made for differences in mental set shifting, 
was confirmed for male role only. On female and child 
scores there was no significant difference both before and 
after correction. On adult scores there was a significant 
difference in the opposite direction both before and after 
correction. The failure of the brain-damaged group on the 
adult-child polarity was attributed to further cognitive load- 
ings in this polarity. 

All the results were interpreted as indicating that low- 
ered role-taking performances in schizophrenic and brain- 
damaged patients were related to empathic and cognitive 
deficiencies respectively. 

Microfilm $2.00; Xerox $6.20. 129 pages. 


THE GENERALITY OF CAUTIOUSNESS 
AS A DEFENSE BEHAVIOR 


(L. C. Card No. Mic 58-3443) 


Howard Alan Moss, Ph.D. 
The Ohio State University, 1958 


This study involves the investigation of two primary 
concerns. The first interest is indetermining the construct 
validity of “cautiousness” as a psychological defense. A 
second purpose is to demonstrate the effects of character- 
istic and situationally induced cautiousness on conceptual 
behavior. Cautiousness occurs when a number of alterna- 
tive responses are available and the subject selects the one 
that offers the least risk of failure. The safest alternative 
behavior can be represented by stating low goals and by 
being descriptive rather than inferential. Conceptual be- 
havior was selected as the dependent variable, since the 
willingness to abstract and provide novel responses appears 
to be related to the degree that the individual feels free to 
expose a more personalized picture of himself and risk 
criticism. : 

A pattern analysis of responses on the Rotter Level of 
Aspiration Board, and scores on a Questionnaire devised 
for this study were used as two separate measures of char- 
acteristic cautiousness. The degree of descriptiveness in 
telling stories to selected TAT pictures and the conceptual 
level used by the subjects in sorting an array of MAPS 
figures into two groups were used as two separate meas- 
ures of abstract-concreteness. 

Theoretical considerations supported by research find- 
ings suggest two hypotheses: 

1. When individuals are threatened by situational cues 
that create an expectancy of failure, they will adopt a more 
cautious approach on tasks which have functional similarity 
to the threatening cue, selecting the alternative which in- 
volves the least degree of risk. 





2. Individuals who exhibit high degrees of character- 
istic cautiousness will continue to be-more cautious under 
different experimental conditions. However, the most cru- 
cial test for predicting the effects of individual differences 
for characteristic cautiousness is one in which no aritificial 
cue related to success or failure is given. 

The subjects consisted of 109 male and female students 
(randomly assigned to three groups) at Ohio State University 
enrolled in the introductory course in psychology. All the 
subjects were initially administered the Level of Aspiration 
Board and the Questionnaire. At a second session they were 
asked to provide scaled responses on a paper and pencil 
form which they were told was a “test of social accepta- 
bility.” The examiner simulated the scoring of this form 
for Groups Iand Il. The subjects in Group I (failure group) 
were then told that they scored in the “lower tenth percen- 
tile” on this test; the subjects in Group II (success group) 
were told they scored in the “upper tenth percentile”; the 
scoring and normative information were omitted for Group 
III (control group). The subjects in all three groups were 
then asked to take “two other tests which are also used as 
measures of social acceptability.” The TAT pictures and 
MAPS sorting task were then administered. 

The concreteness exhibitied by the characteristically 
cautious subjects remained quite stable for all three con- 
ditions. Therefore, conditions did not predict differences 
for these subjects. The characteristically non-cautious 
subjects were, in general, significantly more abstract for 
the control condition than they were for success and failure 
(success was intermediate). For the control group, for 
whom no aritificial cue was provided, the characteristically 
non-cautious subjects were significantly more abstract 
than the cautious ones. No differences between cautious 
and non-cautious subjects were observed for Groups I and 
II, where the influence of situational factors was maximized. 
These findings are most clearly demonstrated when using 
the Level of Aspiration to predict MAPS sorting behavior. 
The results point out the importance of considering the 
interaction between personality and situational factors in 
predicting behavior. The reported findings have implica- 
tions for evaluating “needs” from TAT stories and for 
considering abstract behavior as an indication of intelli- 
gence. Microfilm $2.00; Xerox $6.00. 122 pages. 


ANTECEDENTS OF AGGRESSIVE 
EXPRESSION IN PSYCHOSIS 


(L. C. Card No. Mic 58-3716) 


Robert W Moulton, Ph.D. 
University of Michigan, 1958 


This study concerns relationships between selected 
child-rearing practices and some of the characteristic 
modes of expressing aggressive impulses found in a popu- 
lation of psychotics. 

All subjects in the sample were white males, between 
the ages of 17 and 50, with mothers who were born in the 
United States or Canada. A total of 32 mothers with sons 
hospitalized for general medical illnesses were interviewed 
and this group constituted the sample of Normals used in 
the study. The mothers of 77 patients hospitalized for a 
functional psychotic disorder were interviewed. Each 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 












880 PSYCHOLOGY 





patient was interviewed and his hospital records were ex- 
amined to determine whether he characteristically turned 
aggression against himself (Ins) or directed these impulses 
outward (Outs). 

The mothers of these patients were asked about their 
child-rearing practices in the following general areas: 
weaning, toilet training, and reactions to misbehavior. 

The age of completion of weaning and the harshness 
with which weaning was accomplished were explored. Only 
one of six relationships between direction of aggression 
and parental weaning practices attained statistical signifi- 
cance and it was concluded that the effect on direction of 
aggression of experiences centering around weaning may 
be minimal. In contrast, sharp and consistent findings 
were obtained which indicated that psychotics, as a group, 
were weaned earlier and more harshly than were normals. 
These findings were interpreted as consistent with the 
psychoanalytic hypothesis that harsh experiences in the 
oral period predispose the individual to psychosis. 

Mothers of Ins were shown to have toilet trained earlier 
than did mothers of Outs. The maternal reaction to soiling 
during toilet training was examined. It was shown that 
mothers of Ins are more likely to use techniques which 
foster turning aggression against the self (eg. appeals to 
guilt, shaming): while mothers of Outs tend to use physical 
punishment to enforce these demands. 

Parental reactions to misbehavior which are character- 
ized by strong self control in the disciplinary process and 
which emphasize an appeal to the child’s positive attach- 
ment to the parent were shown to be related to turning 
aggression against the self. Those parental reactions which 
involve a relatively uncontrolled expression of disapproval 
were shown to be related to a tendency toward an outward 
expression of aggression. The data suggested that parental 
reactions to misbehavior for mothers of Ins and Outs have 
considerable consistency across a wide range of situations. 

In accord with the recent writings of Henry and Short 
re-examination of the data suggested that the disciplinary 
practices of fathers of Outs are the more crucial for these 
individuals, while the practices of the mother seemed to be 
' crucial for Ins. 

Variables which had been shown to be related to direc- 
tion of aggression were summated in such a way as to pro- 
vide a rough measure of the consistency with which early 
experiences contributed to one mode of dealing with aggres 
sive impulses. Normals were characterized as possessing 
a variety of possible modes of dealing with these impulses, 
and it was hypothesized that their early experiences must 
have provided them with an opportunity to learn a variety 
of ways of expressing aggression. In contrast, the early 
experiences of Ins and Outs were assumed to be character- 
ized by an over-emphasis on one mode of expression of 
aggression. The data were interpreted as a confirmation 
of these assumptions. 

Microfilm $2.00; Xerox $6.40. 133 pages. 
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MATHEMATICAL ABILITY AS A FUNCTION OF 
PERCEPTUAL FIELD-DEPENDENCY AND 
CERTAIN PERSONALITY VARIABLES 


(L. C. Card No. Mic 58-3878) 
Irwin Joseph Rosenfeld, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Alfred F. Glixman 


The purpose of this study was to determine whether 
mathematical ability is related to some of the personality 


. factors designated by individuals who have dealt with this 


problem; further, an attempt was made to relate mathe- 
matical ability and personality characteristics to still 
another aspect of personality, perceptual field-dependency. 
It was predicted that proficiency in mathematics would be 
related to: (a) field-dependency as measured by the Em- 
bedded Figures Test; (b) personality characteristics 
measured by the Figure Drawing Test; (c) personality 
characteristics measured by the TAT; and (d) personality 
characteristics measured by the Interview-Questionnaire 
technique. 

The Embedded Figures Test, eight mathematics sec- 
tions of the Progressive Achievement Test, the Thematic 
Apperception Test, the Figure Drawing Test, and the Stan- 
ford Binet Vocabulary Test were administered to 100 first- 
year male high school students. In addition, personal in- 
terviews and personality questionnaires were administered 
to twenty-five students who were selected at random from 
this sample. 

Statistically significant negative correlations were 
found between perceptual field-dependency as measured 
by the Embedded Figures Test and mathematics abilities; 
i.e., the poorer mathematics students were more field- 
dependent and the better students were more analytic and 
independent in their perception. 

Statistically significant correlations were also found 
between mathematics ability and a personality syndrome 
(evaluation of one’s own body, extent of sex identification, 
extent of drive) measured by the Figure Drawing Test; 
i.e., the poorer mathematics students had drawings re- 
flective of low evaluation of their own body, weak sex iden- 
tification, and low drive, while the converse was true of 
the better mathematics students. 

The above two findings confirmed the first two predic- 
tions. The third prediction was not substantiated; i.e., 
no significant relationship was found to exist between the 
TAT measure of self-assertiveness and mathematics 
ability. 

The Interview-Questionnaire technique was used ina 
test of the fourth major prediction. Only Mathematics 
Reasoning scores were found to be related significantly to 
the Interview-Questionnaire ratings. Thus, a significantly 
greater proportion of the better Mathematics Reasoning 
performers (compared with the poorer Mathematics Rea- 
soning performers) were characterized by composite “A” 
ratings. “A” ratings reflect self-awareness, open hostility, 
activity, compensatory handling of inferiority feelings and 
self-assuredness. When the Interview-Questionnaire vari- 
ables were considered separately, only the rating of self- 
awareness-denial was found to be related significantly to 
Total Mathematics ability. 

The general conclusion drawn is that the poorer mathe- 
matics students are more field-dependent, less active, and 
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less analytic than are the good mathematics students. Es- 
sential confirmation was made of the ideas which have been 
expressed by principal authors in the field, and suggestions 
have been made for further promotion of research in three 
areas of psychology--perception, personality, and aptitude. 
Microfilm $2.20; Xerox $7.80. 167 pages. 


MODALITY OF WORD ASSOCIATION 
TEST RESPONSES AS A FACTOR IN IMPROVING 
COUNSELOR PREDICTIONS 


(L. C. Card No. Mic 58-3560) 


Theodore C. Volsky Jr., Ph.D. 
University of Minnesota, 1958 
Adviser: Wilbur L, Layton 

The problem of error in actuarial and clinical predic- 
tion, and the problems confronting the counselor when he 
attempts to apply group derived prediction data to the in- 
dividual client, were the author’s basic interests in under- 
taking this study. 

Observations of verbal behavior are used as a basis 
for many predictive inferences in the counseling situation. 
Therefore, it was hypothesized that two sources of error 
in prediction leading to misclassification of the individual 
were the client’s inconsistency of verbal association to 
word stimuli and his unique use of language. 

Based on previous research, it was assumed that con- 
sistent “individual.differences” exist in tendencies to en- 
gage in specific verbal behaviors. It was hypothesized 
that the commonality score (an individual’s tendency to 
respond to word stimuli with the culturally popular re- 
sponse) of the Kent-Rosanoff word association test provides 
a valid index (in a correlative sense) of these behaviors on 
the part of the individual. 

The author therefore undertook a broad, exploratory 
study of the commonality score in relation toa variety of 
factors which contribute to error variance in prediction. 

Two samples were drawn from the College of Science, 
Literature and the Arts. These samples were treated sep- 
arately, as were the men and women (a total of four sam- 
ples). 

The samples were dichotomized on the basis of Kent- 
Rosanoff score, and hypothesized differences between “high” 
- and “low” commonality groups were tested, with the follow- 
ing results 

(a) In five tests in each of the four samples, no relation- 
ship was found between commonality score and absolute 
variability on aptitude and achievement measures. 

(b) The predictive relationship among aptitude measures 
was not found to be related to commonality score. 

(c) Using freshman honor point ratio as a criterion, true 
standard error of prediction for aptitude measures was not 
found to be related to commonality score. 

(d) Using the mode of three independent clinical judg- 
ments of “change” between two interest inventory profiles 
as a criterion measure of intra-individual variability, the 
hypothesis of an inverse relationship betweeen commonality 
score and “change” was supported for the male sample, 
but not for the female sample. 





(e) Using a similar criterion for “change” between per- 
sonality profiles, the hypothesis of an inverse relationship 
between commonality score and “change” was supported in 
one male sub-sample, but not in the other. On a single test 
for the female sample, the hypothesis was supported. 

(f) Using the mode of three independent clinical judg- 
ments of “adjustment” based on the personality profile as 
a criterion, an hypothesized inverse relationship between 
commonality score and “adjustment” was supported in one 
of the two male sub-samples and not in the other. Ina 
single test for the female sample, the hypothesis was sup- 
ported. 

Contingency coefficients for significant findings under 
(d), (e), and (f) ranged from .275 to .391. 

Thus, the findings of this study support the contention 
that the Kent-Rosanoff test commonality score is a valid 
index of test-retest reliability for inventory type instru- 
ments, but the coefficients are low. 

Relative to general deductions drawn from this study, 
alternate interpretations were offered: 

(a) Commonality score is an index of intra- individual 
variability, but not a valid index of inter-individual varia- 
bility. 

(b) As an index of error variance, the commonality score 
is sufficiently sensitive to detect error variance in only 
the least structured of the instruments used in the study. 

No test of these alternate interpretations was carried 
out. 

The data do indicate that an inverse relationship exists 
between commonality score and adjustment as measured 
in the study. The nature of this relationship was not ex- 
amined. Microfilm $3.35; Xerox $11.40. 257 pages. 





MOTHER-CHILD RELATIONSHIP 
AND STUTTERING IN CHILDREN 


(L. C. Card No. Mic 58-3130) 


Gertrud L. Wyatt, Ph.D. 
Boston University Graduate School, 1958 
Major Professor: Professor Chester C, Bennett 

The Problem. Theories concerning the origin andtreat- 
ment of stuttering have varied widely. Older theories have 
been highly speculative, while a more systematic clinical 
and experimental approach has been prevalent lately. A 
major weakness of research studies has been the lack of 
adequate conceptual schemes for systematizing the data 
and the absence of specific hypotheses to be tested. 

In this study recent findings in genetic psychology, in 
the psychology of language, and in the psychoanalytic study 
of ego development have been utilized for the formulation 
of a “developmental crisis” theory of stuttering. The onset 
of stuttering has been interpreted as the result of a crisis 
in language learning coincident with a crisis in the relation- 
ship between mother and child. 

The theory holds that a disturbance in reciprocal iden- 
tification between mother and child, occurring at the time 
when the child is in the practicing stage of early grammati- 
cal speech, will result in the child’s inability to master 
language learning and in a regression to earlier forms of 
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speech, demonstrated in the initial symptoms of stuttering. 
Coincident with appearance of compulsive repetitions the 
child experiences intensive “distance anxiety” concerning 
the mother; his need for closeness to her is greatly inten- 
sified. This condition, in turn, leads to increasing anger 
at the mother, to a gradual change in the child’s perception 
of her, to a further and more complex disturbance in their 
relationship and eventually to depressive anxiety, defensive 
mechanisms and symptoms of advanced stuttering. An 
experimental study was designed to examine the tenability 
of this interpretation. 

The Experiment. The experiment permitted demon- 
stration of the psychological experiences of children at 
different stages of stuttering and, at the same time, a com- 
parison between an experimental group of 20 stuttering 
children and a matched group of non-stuttering children. 
The controlled variables were sex, age, and intelligence of 
the children. Presence or absence of stuttering was treated 
as an independent variable, with stage of stuttering as a 
subsidiary variable for part of the study. The dependent 
variables were identified as Distance Anxiety (DA), Mother 
Devaluated (MD), and Fear of Disaster (FD). A battery of 
projective tests was developed (Mother-Child Relationship 
Test) and a set of scoring rules worked out. A comparison 
between the examiner’s scoring and that of two independent 
judges resulted in a 95% agreement. Subjects were referred 
from eastern public and private schools andfrom two speech 
clinics. In order to prevent contamination of the data, care 
was taken to exclude children with additional pathology from 
both groups. The hypothesis of homogeneity of groups was 
tested by Fisher’s t test and was found tenable. 

Results. The operational hypotheses predicted a higher 
incidence of Distance Anxiety (DA), Feelings of Devaluation 
of the Mother (MD), and Fears of Disaster (FD) among 
stuttering than among non-stuttering children and a differ- 
ential relationship of FD with advanced stages of stuttering. 
The higher incident of DA among stutterers was significant 
at the .005 level; that of FD approached the .05 level. The 
coincidence of FD with advanced stuttering was significant 
at the .05 level. The difference for MD failed to satisfy 
this criterion of significance. It was felt that the combina- 
tion of acute distance anxiety and of feelings of devaluation 
of the mother as love object was characteristic for the 
stuttering child, rather than anxiety or aggressive feelings 
seen in isolation. The role of depressive anxiety in chil- 
dren in the advanced stage of stuttering was demonstrated. 

This study has implications for research as well as for 
therapy. The conceptual frame of reference chosen proved 
‘ adequate for the investigation of symbolic learning in chil- 
dren occurring within an inter-personal matrix. From this 
research and from studies reported by Bowlby some basic 
principles concerning the effect of the mother-child rela- 
tionship upon primary language learning were derived. 
Specific principles for therapy with stuttering children and 
their mothers were deduced from the theory. 

Microfilm $2.05; Xerox $7.20. 154 pages. 
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PERSONALITY TEST CORRELATES OF 
ORIENTATION TO THE VERTICAL: A TEST OF 
WITKIN’S FIELD-DEPENDENCY HYPOTHESIS 


(Publication No. 25,183) 


Harl Henry Young, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Wayne H, Holtzman 


Witkin and a number of colleagues recently reported 
the results of a ten-year investigation on the interrelations 
between perceptual and personality variables. This work 
grew out of attempts to determine whether visual or kines- 
thetic cues are dominant in the process of orienting one’s 
self to the vertical in space. | 

In studying this process it was observed that there were 
wide individual differences in scores on the orientation | 
tasks. Some people tended to rely mainly on the visual 
field, while others used sensations resulting from the pull 
of gravity on their bodies as reference frames in estab- 
lishing the upright. On the basis of these data, plus some 
hunches growing out of observations of their subjects during 
the testing, the investigators labelled the tendency to rely 
on the visual field as “field-dependency,” while the incli- | 
nation to use body cues was called “analytic performance.” 
These two terms were conceived as representing the ex- 
tremes of a continuum which reflects a dimension of per- 
sonality roughly corresponding to activity-passivity in 
dealing with the environment, 

The writer’s formulation of this general hypothesis is 
as follows: An individual’s behavior in any given situation 
can be viewed as responses produced using two primary 
reference points. One of these is based on “field proper- 
ties” or “external cues,” while the other frame of reference 
used is based on “internal cues,” or the organism’s own 
sensations, feelings and impulses. The tendency to rely 
on field elements as guideposts for appropriate response 
is denoted by the term “field-dependency.” 

To test this general hypothesis, the Witkin group ad- 
ministered the orientation tasks to a large group of sub- 
jects. Measures based on these perceptual situations were 
then compared with measures of personality based on sev- 
eral widely used clinical techniques, including the assess- 
ment interview, Rorschach, TAT, and the Draw-a-person 
Test. The investigators interpreted their results to mean 
that there was considerable validity to the general field- 
dependency hypothesis. 

Critical reviews of Witkin’s work have revealed several 
serious methodological weaknesses. One of the most seri- 
ous of these involved the author’s almost complete lack of 
concern for the reliability of his personality measures. 

A second major criticism was that the correlations with 
perceptual scores based on the personality indices were 
spurious to an unknown degree because the protocols were 
first examined for pertinent variables and then placed back 
in the sample. Although some cross-validation data are 
presented, these were obtained on a very different sample 
(hospital patients) and are not entirely satisfactory for 
validating results on normal college students. 

The primary purpose of this study was to test Witkin’s 
field-dependency hypothesis. The major objective was to 
replicate a portion of Witkin’s work, incorporating a num- 
ber of important improvements. This attempt at cross- 
validation of the Witkin findings was made by testing the 
following specific hypotheses: 
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Hypothesis I. There will be a common factor running 
through the perceptual tests used in this study which 
may be interpreted as field-dependency. 





If these perceptual measures actually were highly inter- 
correlated, it was planned to use them as criterion vari- 
ables for evaluation of the hypotheses relating personality 
to perception which follow: 


Hypothesis Il. Scores derived from human figure draw- 
ings suggesting characteristics of passivity and dis- 
trust of one’s own feelings and bodily experiences are 
directly related to field-dependency. 





Hypothesis III. Responses to ink blot materials suggest- 
ing ineffectiveness in coping with environmental de- 
mands and one’s own needs are directly related to field- 
dependency. 





Hypothesis IV. Responses to ink blots implying low 
introspectiveness and lack of self-awareness will be 
directly related to field-dependency. 





To test these hypotheses, 97 undergraduates at The 
University of Texas were administered a battery of tests 
which required three to four hours for completion. Per- 
ceptual tests were: the Rod and Frame, Jackson’s short 
form of Witkin’s Embedded Figures Test, and the Chair- 
Window Test. Worchel’s Self Activity Inventory, the Holtz- 
man Ink Blot Test, and the Draw-a-person Test comprised 
the group of personality tests. The Rod and Frame and the 
Embedded Figures Test were administered individually, 
while the remaining tests were given in group meetings. 
An effort was made to avoid the use of volunteers by using 
entire classes of students. 

Thirty-nine variables were derived from scores on the 
six tests. These data were punched on IBM cards and the 
variables intercorrelated by means of IBM computing equip- 
ment. Since a primary interest in this study centered 
around sex differences, the variables were intercorrelated 
separately for each sex, resulting in two 39 x 39 matrices. 
Other statistical techniques were applied as they were 
deemed necessary. 

All four hypotheses were at least partially confirmed; 
26 of 50 appropriate correlations were statistically signifi- 
cant, a number far in excess of chance expectations. In 
addition, many other coefficients closely approached sig- 
nificance. : 

Findings of secondary interest corroborated the earlier 
Witkin data regarding sex differences on the perceptual 
tasks. In addition, significant sex differences were ob- 
tained on some personality measures (self-concept vari- 
ables) which were not used in the Witkin study, although 
these variables were not related to perceptual perform- 
ance. There were no significant relationships between 
either social status or the experience-balance scores and 
the perceptual indices. 

The implications of this study for future research were 
discussed and some suggested specific approaches men- 
tioned. It was pointed out that there is a great need fora 
theoretical framework which will adequately incorporate 
the growing body of information relating personality and 
perception and integrate this material with more general 
psychological principles. 

Conclusions drawn from this study are: 

1. The general field-dependency hypothesis finds con- 
siderable support in these data. While the present results 





are not as striking as those in the Witkin study, they never- 
theless suggest that there is appreciable validity to the 
hypothesis, particularly when it is borne in mind that the 
present study attempted to evaluate the same variables as 
Witkin but used different instruments in some cases, e.g. 
the Holtzman Ink Blot Test and the Chair-Window Test. It 
is apparent, however, that the dimension is not as pure, 
factorially speaking, as Witkin believes. What is needed is 
the determination of other relevant variables which cross- 
cut the dimension from several angles. 

2. Certain aspects of personality are significantly re- 
lated to perceptual variables. In addition to the evidence 
provided by the numbers and magnitudes of significant 
correlations, a further manifestation is seen in the differ- 
ing patterns of correlations for the sexes, suggesting that 
different aspects of personality common to the sexes are 
differently related to field-dependent behavior. 

Microfilm $2.00; Xerox $5.60. 115 pages. Mic 58-5738 


PSYCHOLOGY, EXPERIMENTAL 


THE CONDITIONED GSR AUDITORY SPEECH 
THRESHOLD AND ITS RELATIONSHIP TO SELECTED 
VOLUNTARY AUDITORY SPEECH THRESHOLDS 


(L. C. Card No. Mic 58-3597) 


Joseph Burton Chaiklin, Ph.D. 
Stanford University, 1958 


The primary purpose of this study was the investigation 
of the relationships and differences existing between the 
conditioned GSR auditory speech threshold and the follow- 
ing selected voluntary auditory speechthresholds: (1) speech 
detection threshold (SDT), (2) threshold of perceptibility 
for running speech (TPRS), and (3) speech reception 
threshold for CID W-1 spondaic words (SRT W-1). A sec- 
ondary purpose of the study was the investigation of the 
relationships and differences existing among the selected 
voluntary auditory speech thresholds. A methodological 
goal was the development of an efficient automatic condi- 
tioned stimulus presentation system for use in conducting 
conditioned GSR speech audiometry. 

The stimulus material for SDT and TPRS measure- 
ments was a tape-recorded passage of monitored running 
speech. The stimulus material for SRT W-1 measurement 
was a tape-recording of the first three randomizations of 
the CID W-1 spondaic words. The conditioned stimulus 
for the GSR test was the tape-recorded sentence, “Now 
you hear me.” It was spliced into a tape loop and used in 
an automatic stimulation sequence. All stimulus materials 
were recorded on an Ampex 350 P tape recorder by the 
same speaker in one recording session. 

Thé sample used in this study was composed of thirty 
subjects (sixteen males and fourteen females) who had 
normal hearing. The voluntary auditory speech threshold 
tests were conducted with uniform instructions and scoring 
procedures, and the GSR test employed strict event and 
time schedules inthe conditioning andsampling procedures. 
An objective conditioning criterion was used and three 
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experienced judges analyzed the coded GSR graphic test 
records to arrive at objective estimates of GSR threshold 
for each subject. The basic test instruments were an Alli- 
son Laboratories audiometer (Model 20A) and a Grason- 
Stadler Company psychogalvanometer (Model E-664). 

The findings of this study are applicable to subjects with 
normal hearing tested with the procedures employed inthis 
study... The following are among the significant conclusions 
drawn from the results of this study: 

1. The conditioned GSR auditory speech threshold is 
not highly correlated with any of the voluntary auditory 
speech thresholds employed in this study, but there is a 
greater tendency for it to be associated with SRT W-1 and 
SDT. 

2. Subjects with normal hearing are likely to have a 
conditioned GSR auditory speech threshold ranging from 
approximately 9 db below SRT W-1 to approximately 4 db 
above SRT W-1. 

3. The lower limit of GSR response was not fully in- 
vestigated, but the results obtained indicate that it is highly 
unlikely that the conditioned GSR auditory speech threshold 
lies significantly below SDT. ry 

4. The mean conditioned GSR auditory speech threshold 
is significantly different from the mean thresholds of SDT, 
SRT W-1, and TPRS. 

2. In subjects with normal hearing the mean thresholds 
of SDT, SRT W-1, and TPRS are significantly different 
from each other. 

6. In subjects with normal hearing SDT and TPRS are 
not significantly correlated with each other. 

7. In subjects with normal hearing SRT W-1 and TPRS 
are not significantly correlated with each other. 

8. In subjects with normal hearing there is a signifi- 
cant, low positive correlation between SRT W-1 and SDT 
(r = .51). | 
~ 9. In subjects with normal hearing the mean SRT W-1 
is 9 db above SDT. 

10. In subjects with normal hearing the mean TPRS is 
12.46 db above SDT and 3.46 db above SRT W-1. 
11. With the methodology used in this study, women 
appear to be more difficult to condition than men. 
Microfilm $2.00; Xerox $5.40. 108 pages. 


A STUDY OF LEADERSHIP AS A 
FUNCTION OF COMMUNICATION CHANNELS 


(L. C. Card No. Mic 58-3334) 


Raymond D. Hedberg, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. M. S. Viteles 


Statement of the Problem 
This experiment sought to explore the effects of avail- 
able communication channels on leadership behavior and 
on the perception of leadership behavior in three different 
communication nets. The communication nets were: 1l.a 
circle, where all five members had two communication 
channels; 2. a chain, where two of the five members had 
One communication channel while the other three members 
had two available channels, and 3. a wheel, where four of 
the five members had one communication channel while 
the fifth member had four available channels. There was 














an assigned leadership position in all three nets. In the 
circle net, the assigned leader had the same opportunity 











to communicate as did the subjects in the other circle 
positions; in the chain net, the assigned leader had one 
less communication channel available to him than the nat- 
ural leader (most central position), and in the wheel net, 

















the assigned leader had three less communication channels 
available to him than the natural leader (most central 
position). 

Leadership behavior was operationally defined in terms 
of number of messages initiated, number of answers initi- 
ated, number of messages initiated which imply action, 
number of messages implying action which are followed, 
and being perceived as the leader by the group members. 








Procedure 





There were five groups of college students run on each 
of the three nets. After each group was pretested on sam- 
ple problems, a natural leader and an assigned leader were 
chosen by the experimenter to occupy the critical positions 
within each net (there was no position for a natural leader 
in the circle net). The two leaders chosen were equivalent 
in problem solving ability, as judged from performance on 
the practice problems. The other group members were 
seated randomly about the table on which the communica- 
tion net was placed. All subjects had comparable Verbal 
scores on the Scholastic Aptitude Tests of the College 
Entrance Examination Board. Written instructions were 
provided each member and the assigned leader read these 
instructions aloud. 

Each group worked on a series of six arithmetic prob- 
lems. These problems were set up in such a fashion that 
each group member was initially given a different one of 
the five parts of the problem necessary for solution. It 
was expected that the assigned leader would maintain lead 
ership on certain objective indices of leadership behavior 
in the circle net, would not be able to function as a leader 
on these indices in the wheel net, and would show inter- 
mediate results in the chain net. It was expected that the 
person in the natural leadership position would become 
dominant in the wheel net on these indices of leadership 
behavior because of his advantage over the assigned leader 
in terms of accessibility to communication channels. In- 
termediate results were expected in the chain net. 















































Results 





The results showed that the natural leader tended to 
establish his status in the net that offered him more op- 
portunity to communicate than the assigned leader. The 
assigned leader was effective in the net where no other 








group member had more opportunity to communicate than 
the assigned leader. 


Conclusions 
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This study demonstrated that natural leadership posi- 
tions in different communication patterns will persist de- 
spite formal manipulation of leadership position. These 
findings are interpreted as lending support to a “structural” 
theory of leadership in small groups. 

Microfilm $2.00; Xerox $3.00. 58 pages. 
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PRIMARY STIMULUS GENERALIZATION AND 
SECONDARY EXTINCTION AS A FUNCTION OF 
STRENGTH OF CONDITIONING OF A CONDITIONED 
AVOIDANCE RESPONSE 


(L. C. Card No. Mic 58-3840) 


Donald Raymond Hoffeld, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor W. J. Brogden 


Previous work, both in classical and instrumental avoid- 
ance conditioning, has indicated that primary stimulus gen- 
eralization increases, then decreases with level of acquisi- 
tion. Since it is difficult to compare acquisition levels in 
classical conditioning with acquisition levels in avoidance 
conditioning, and since no data on the effects of overtrain- 
ing on primary stimulus generalization for avoidance con- 
ditioning exists, the first purpose of this research was to 
provide data on the effect of overtraining on primary stim- 
ulus generalization in avoidance conditioning. This dimen- 
sion is called strength of conditioning, since it represents 
both acquisition and overtraining levels. 

Research has indicated the existence of secondary ex- 
tinction, which is a decrement in a CR which has not been 
given extinction training, but is due to the extinction of 
some other CR. Since there is no data on the effect of 
strength of conditioning of an instrumental conditioned re- 
sponse upon resistance to secondary extinction, the second 
purpose of this research was to provide data on this topic. 

An instrumental avoidance cage-turning response utiliz- 
ing a Brogden-Culler wheel was used as the CR. The CS 
was a pure tone of 250 cps. Four levels of strength of 
conditioning were used: 50%, 95%, 190%, and 285%. Within 
each of these groups there were four subgroups. The first 
subgroup was a control group which was given extinction 
training immediately upon reaching the specified level of 
conditioning. The second subgroup was also a control group, 
but the animals in this group waited two days in the condi- 
tioning wheel without stimulation after reaching the stated 
level of conditioning before receiving extinction training. 
The third and fourth groups were generalization groups 
which, after reaching acquisition or overtraining criterion, 
were given generalization tests to 500 cps and 2000 cps 
respectively. After extinction of the generalization re- 
sponses, these animals were given extinction training to 
the 250 cps tone. The measure of secondary extinction is 
taken as the ratio between the number of responses taken 
to extinguish these last two groups to the CS and the con- 
trol groups to the CS. There was a total of 64 cats used 
in this study, distributed equally among the cells of a4 x 4 
factorial design. The conclusions reached from the study 
are as follows: 

1. Relative primary stimulus generalization increases, 
then decreases with strength of conditioning. The 50% 
strength of conditioning group showed significantly more 
generalization than the other groups, which did not differ 
among themselves, but displayed a tendency for amount of 
generalization to decrease with the amount of training. 

2. Secondary extinction occurs when animals are tested 
and extinguished on a generalization tone in the situation 
described above. 

3. Relative secondary extinction does not vary with 
strength of conditioning or with degree of difference of the 
generalization tone from the original CS in the situation 





used in this research, although the latter variable ap- 
proaches significance. 
Microfilm $2.00; Xerox $3.00. 49 pages. 
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In an initial series of experiments the attempt was made 
to generate the Mach effect by presenting a graded field to 
one eye and a uniform bright field to the other. In bringing 
both fields into adjacent positions in a stereoscope, the 
Mach effect should appear at the common border of the 
fields. The effect could not be obtained by this method. 
This indicates that the Mach effect is a monocular phenom- 
enon at the level of the retina, higher centers of the visual 
pathways do not seem directly involved. 

The next step was the design of an experiment in which 
the effect of superposition of two Mach bands could be ob- 
served. The apparent brightness of the bands was deter- 
mined by a brightness discrimination technique for two 
conditions, a single and a double band situation. In the 
single band situation the right half of a square adaptation 
field of 4.8 degrees of visual angle received the full illumi- 
nation from the light source. An opaque screen placed a 
certain distance into the light beam cast a penumbra upon 
the left half field, creating a light gradient high at the 
middle and low at the border of the field. A bright Mach 
band appeared on the vertical midline where the two half 
fields met. With illumination constant, the double band 
situation consisted of penumbrae in both the left and right 
half fields. The bright Mach band appearing on the mid- 
line was generated by the superposition of the Mach bands 
from each of the half fields. Both situations were exam- 
ined for luminances ranging from 0.2 to 5 millilamberts. 
In addition to the midline, four points along the gradient of 
illumination one centimeter apart were measured, and the 
difference in brightness discrimination between the band 
region and other regions of the graded field was deter- 
mined for three subjects. 

Brightness discrimination studies with uniform fields 


yield alarger brightness increment AI for a highly illumi- 


nated field and a smaller AI for a dimmerone. The results 
obtained from the experiment are reverse. A smaller AI 
is sufficient for discrimination in the single band situation; 
a larger one is needed in the double band situation. The 
results correlate with verbal reports of the subjects who 
see the effect in the double band situation as brighter than 
in the single band situation. A number of mechanisms 
were proposed previously in order to explain the Mach 
effect, e.g., stray light, retinal interaction, involvement 

of higher visual centers, etc. The results obtained in the 
present experiment can be explained only in terms of ret- 
inal interaction. Microfilm $2.00; Xerox $4.20. 78 pages. 
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THE EFFECTS OF CERTAIN NEURAL LESIONS UPON 
SOUND-MAINTAINED ESCAPE BEHAVIOR IN 
THE RAT: PART I, ANTERIOR CINGULATE 
CORTEX. PART Il. SEPTAL NUCLEI AND 

FORNIX COMPONENTS. 


(L. C. Card No. Mic 58-3109) 


Melvin Lyon, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor J, M. Harrison 


This study stems from equivocal reports concerning the 
behavioral effectiveness of noxious stimulifollowing lesions 
of the anterior cingulate cortex or the septal region. Evi- 
dence in the experimental literature indicated that removal 
of the anterior cingulate region or destruction of the ante- 
rior thalamus resulted in a reduced reaction to various 
noxious stimuli. Other work seemed to cast doubt on this 
conclusion. There is also equivocal evidence concerning 
the effect of lesions in the hippocampus (thus affecting its 
outflow), or in the septal region, upon behavior maintained 
by the use of noxious stimuli. Contrary results have been 
reported concerning the effect of such lesions upon avoid- 
ance responding maintained by shock. Also reported were 
the post-operative weakening of a CER and the loss of a 
sound-maintained escape response following septal region 
lesions in the rat. Other, non-aversive, behaviors were 
reportedly unaffected by such lesions. 

The two things in need of further clarification were the 
animal’s reaction to a specific noxious stimulus and the 
analysis of the anatomical destruction supposedly changing 
this reaction. Therefore, conditioned escape responding 
maintained by the termination of intense sound was com- 
pared with ratings of the amount of destruction within a 
large number of individual structures. 

The subjects were albino rats. The experimental space 
contained a sound source for white noise, from which the 
animals could escape for 20" by depressing a level. Re- 
sponses during the silence were non-contingent. Daily 
sessions were 56' long at 105 db. Following pre-operative 
escape training the animals were subjected to surgery, 
allowed to recover physically, then returned to the experi- 
mental sessions and run until they reached a response 
criterion. The number of days to the first criterion day 
was labelled the “response recovery time” (RRT). His- 
tological examination allowed comparison of the extent of 
damage, to single structures or to combinations, with the 
RRT which accompanied the lesion. 

Nine animals sustained lesions varying from slight to 
complete destruction of the anterior cingulate cortex. 
These animals exhibited a distribution of RRT’s from 0 to 
19 days, but there was no apparent relation between the 
amount of anterior cingulate damage and the length of the 
RRT. Seven control animals, with non-cingulate lesions, 
exhibited RRT’s from 0 to 14 days. 

For the septal region and fornix components there were 
15 animals, with lesions ranging from bilateral oblitera- 
tion to small or unilateral damage. The range of RRT’s 
was 0 to 23 days, and careful examination of the extent of 
damage to various structures again revealed no relation 
to the length of the RRT. Five control animals with caudate 
nucleus lesions exhibited RRT’s of 0 to 12 days, which were 
unrelated to the severity of caudate damage. Nine addi- 
tional septal animals were subjected to behavior conditions 





approximating those of Tracy and Harrison (who had re- 
ported long losses of sound-maintained escape responding 
in rats with septal damage). These animals received daily 
15' sessions at 117 db. Nevertheless, the range of RRT’s 
(to relative criteria) was from 1 to 27 days and no con- 
sistent relation was found between the anatomical destruc- 
tion and the length of the RRT. | 

These results indicate that the loss of escape respond- 
ing to white noise is not primarily related to lesions of the 
anterior cingulate cortex, the septal region or the fornix 
components. Furthermore, it was shown that very similar 
distributions of RRT’s may accompany lesions elsewhere. 
The reduction in effectiveness of noxious stimulation, as 
measured by the RRT appears in quite an irregular manner 
and is probably not the result of a unitary factor such as 
damage to a single structure or area. 

Microfilm $2.00; Xerox $4.60. 90 pages. 


MOTIVATIONAL INDUCTION AND THE BEHAVIORAL 
CORRELATES OF THE ACHIEVEMENT 
AND AFFILIATION MOTIVES 


(L. C. Card No. Mic 58-3724) 


Walter Ralph Reitman, Ph.D. 
University of Michigan, 1958 


D. C. McClelland, J. W. Atkinson, and their collabora- 
tors have developed content analytic systems which, when 
applied to modified Thematic Apperceptive Test (TAT) 
protocols, yield scores which are interpreted as indices 
of motive strength. Measures of the achievement and af- 
filiation motives obtained in this way have been utilized 
in numerous investigations of memory, perception, and 
performance as functions of motive strength. Occasional 
inconsistent findings and failures to replicate previously 
obtained results, however, suggest the desirability of more 
precise theoretical formulation and methodological im- 
provement of the techniques and conditions used in assess- 
ing both motives and also performance criteria. 

According to a theoretical model proposed by Atkinson, 
aroused motivation resulting in goal-directed action is a 
function of the latent strength of a given motive and of the 
environmentally activated .expectancy that action will lead 
to the attainment of the goal of that motive. This implies 
that a given motive-performance relation will be maximal 
if the only expectancy aroused is that performance is rele- 
vant to the goal of the motive in question. 

One of two forms of a TAT-type measure was adminis- 
tered to 258 male college students under neutral class- 
room conditions. Eleven weeks later, subjects worked at 
three performance tasks under one of five performance 
conditions: Achievement-Orientation, group administra- 
tion; Achievement Orientation, individual administration, 
Neutral, group; Neutral, individual; and Relaxed-Affilia- 
tion, group. Printed instructions were used to induce the 
Achievement, Neutral, and Relaxed-Affiliation orientations. 
The Achievement instructions attempted to engage expect- 


‘incies that performance at the tasks would lead to attain- 


ment of an achievement goal; the Relaxed-Affiliation in- 
structions suggested that performance would result in 
attainment of an affiliation goal. 

Under these conditions, the model permits three 
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predictions. 1. Significant motive-performance correla- 
tions will be positive under all experimental conditions. 

2. The achievement motive will correlate maximally with 
performance under Achievement-Orientation. 3. The affil- 
iation motive will correlate maximally with performance 
under the Relaxed-Affiliation condition. 

A fourth prediction derives from a previous study. 

4. Motive indices from the first three pictures of the pres- 
ent six-picture TAT-type form will yield larger positive 
correlations with performance than the corresponding in- 
dices based on the last three pictures. 

The Achievement-Orientation conditions showed signifi- 
cant performance increments on all measures over Neutral 
conditions, proving the efficacy of the printed instructions. 
This result was independent of individual vs. group admin- 
istration of the response measures and of differences 
among Ss in quantitative and linguistic ability. The four 
predictions were not confirmed, however; neither motive 
measure correlated systematically with any of the per- 
formance measures under any of the conditions. Detailed 
supplementary analyses revealed no obvious reason for 
this non-confirmation. 

The impossibility of adequate inter-experimental com- 
parison is noted as an important consideration, and the 
resultant endemic disagreement over the conditions re- 
quired for motive-performance correlations together with 
the lack of transitivity and additivity is pointed out. The 
urgent need for standardized response measures and more 
precisely controlled induction techniques is stressed. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


MOTIVATION, SET, AND NUMBER OF TRIALS IN 
INTENTIONAL AND INCIDENTAL LEARNING 


(L. C. Card No. Mic 58-3556) 


Sheldon Rosenberg, Ph.D. 
University of Minnesota, 1958 


Chairman: Miles A, Tinker 


The present thesis attempted to compare the effects of 
what were termed motivational (high and low) and task (set 
and non-set) instructions in an intentional-incidental learn- 
ing situation under one and three trials. 

The results of a pilot study showed that while both high 
motivation and set instructions facilitated performance on 
a primary task, only high motivation instructions facilitated 
incidental learning. A review of the literature supported 
the findings with respect to intentional learning, but some 
studies indicated that high motivation tends to interfere 
with incidental learning. It was hoped that the results of 
the more elaborate thesis would broaden our knowledge of 
the effects of verbal instructions, and permit further spec- 
ification of the role of motivation in incidental learning. 

The two levels each of motivational and task instruc- 
tions, and number of trials generated a 2 x 2 x 2 factorial 
design with equal Ns in each cell. A sample of 128 under- 
graduate students were assigned at random to eight ex- 
perimental groups. Each group received one level of mo- 
tivational instructions, one of task instructions, and either 
one or three stimulus presentations. The learning items 
consisted of 16 forms and objects drawn in outline on white 





canvas, and presented to all Ss in the same order ona 
memory drum at a two-second interval of exposure. Each 
form and object was differentially colored and accompanied 
by a different two-digit number. The primary task con- 
sisted of the names of the forms and objects; the colors 
and numbers were designated as incidental stimuli. 

High motivation groups were told that the task was an 
intelligence test, and urged to try their very best. Low 
motivation groups were told that E was only trying to pre- 
pare some materials for classroom use. Set groups were 
instructed to learn the names of the forms and objects, 
while non-set groups were simply told to observe a series 
of visual displays, and to try to remember as much as they 
could. Non-set groups were given no indication of the na- 
ture of the primary task. No reference was made to the 
colors and numbers in either set or non-set groups. A 
written recall test was used to measure retention of the 
forms and objects, and a series of objective tests for the 
colors and numbers. ! 

In analyzing the results of this study no instances of 
significant interaction were observed on either the primary 
or incidental tasks. The individual effects of the three in- 
dependent variables, however, with one exception, were 
found to be highly significant. High motivation instructions, 
set instructions, and increased trials all significantly facil- 
itated retention of the names of the forms and objects. The 
non-set and increased trials conditions significantly facili- 
tated performance on the incidental task. The two levels 
of motivational instructions, however, were not found to 
differentially affect retention of the colors and numbers. 

Within limits, the absence of any significant interaction 
points up the general importance of the independent varia- 
bles studied. The main results clearly support the expec- 
tation that high motivation and set instructions affect 


primary task performance similarly. The absence of 


significant effects due to motivation on the incidental task, 
however, prevented further comparisons. Set instructions, 
nevertheless, had the effect which was partially anticipated. 
The importance of the observation that increased trials 
facilitate learning on both tasks was noted. 

The relationship of these findings to previous experi- 
mentation, and their implications for further research, 
were discussed. Microfilm $2.00; Xerox $4.80. 92 pages. 


THE EFFECTS OF FAILURE ON NEGATIVE 
TRANSFER OF TRAINING 


(L. C. Card No. Mic 58-3372) 


Irvin Daniel Rutman, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Francis W. Irwin 


This study sought to determine the effects of failure 
instructions induced regarding the original activity and 
later removed, upon negative transfer of training. Its pur- 
pose was to clarify the relationship between failure expe- 
rience, motivational changes, and effects on performance. 
By employing negative transfer, an improvement in per- 
formance was able to be predicted following failure, and 
a worsening of performance following the removal of fail- 
ure, thus inverting the relationship found in previous studies 
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(e.g., Zeller) dealing with experimentally produced repres- 
sion. It was also predicted that while the failure instruc- 
tions were in effect, a second performance on the original 
activity would reveal a decline in performance. 

The experimental task required decoding of two series 
of six-letter words, one for the original activity, another 
for the transfer activity. A re-arranging of the decoding 
instructions produced the transfer effect. Failure was in- 
duced for the Experimental Group by means of fictitious 
norms and failure statements, presented regarding per- 
formance on an alleged.scholastic ability test. After these 
instructions were given, an additional performance on the 
same task was done, and the failure instructions repeated. 
The transfer task was then performed, after which the fail- 
ure conditions were removed. Additional performances on 
the transfer task were then recorded following the removal 
of failure. The Control Group followed the same sequence 
except that failure instructions were not given. In addition, 
a non-transfer-related task (digit symbol test) was given 
to all Ss at four stages in the study, in an effort to measure 
possible motivational changes brought about by the failure 
condition. 

The Ss were 62 University of Pennsylvania female un- 
dergraduates, 31 in the Experimental and 31 in the Control 
Group. They were paired according to their performance 
on the original activity, before they had received differen- 
tial treatment. 

The results revealed that: (1) on the additional trial 
after failure, on the original activity, the Experimental 
Group performed at a significantly poorer level than the 
Controls; (2) on the transfer task performance, the Exper- 
imental Group performed significantly better than the Con- 
trols. The former in fact displayed a positive transfer 
effect, while the latter showed the expected negative trans- 
fer; and (3) on the additional trial after the removal of 
failure, the Experimental Group worsened significantly in 
performance, relative to the Controls. Thus the findings 
were in support of the hypotheses offered. It was further 
found that the performances on the non-transfer task re- 
vealed no generalized changes in motivation occurring in 
the Experimental Group as a result of the failure instruc- 
tions. There were no significant differences between the 
two groups on this task. 

These findings were discussed in relation to two possi- 
ble theoretical interpretations, one in support of the Freud- 
ian repression hypothesis, or of a process similar to it, 
the other based on a combination of motivational changes 
and suppression. The former explanation appeared able to 
account for the obtained results more adequately than the 
latter. Microfilm $2.00; Zerox $3.00. 49 pages. 


THE EFFECTS OF QUANTIZED ERROR INFORMATION 
ON HUMAN TRACKING PERFORMANCE 
IN A CLOSED-LOOP SYSTEM 


(L. C. Card No. Mic 58-3470) 
Lawrence Kent Waters, Ph.D. 
The Ohio State University, 1958 


The purpose of these experiments was to investigate 
the effects of varying the number and distribution of error 
categories on tracking performance. 
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In Experiment I six experimental treatments were set 
up on the basis of data collected from pilot sessions. These 
treatments were defined by three target sizes and two meth- 
ods of distributing the non-target categories. Eight male 
subjects served under all conditions in a nonsystematic 
order. The subjects tracked 30, 30-sec. trials under each 
treatment, with a 30-sec. rest between trials. Mean abso- 
lute error scores were recorded. 

In Experiment II, on the basis of data collected from 
pilot groups, five information levels were set up as fol- 
lows: A target zone was selected so that it was possible 
for subjects to be on target about 40 per cent of the time. 
Other (non-target) categories were assigned sizes in such 
a manner that the probability of the tracking error in each 
was equal, assuming a normal distribution of error ampli- 
tude. One hundred and twenty undergraduate male subjects 
were assigned nonsystematically to ten experimental groups 
defined by two levels of input complexity and five levels of 
displayed error information. Subjects tracked 30, 30-sec. 
trials under one of the experimental treatments, with a 
30-sec. rest between trials. Mean absolute error scores 
were taken. 

Nonparametric analyses were applied to the mean abso- 
lute error scores for the experimental treatments of Ex- 
periment I to assess main effects and interaction. Target 
size was found to be a significant (P< .05) variable affect- 
ing terminal performance level, whereas non-target cate- 
gory distribution was not a significant variable over the 
limits studied. Individual comparisons of the means of 
conditions differentiated by target size yielded significant 
(P< .05) values for comparisons involving the widest target 
zone used (which covered about 60 per cent of the error 
amplitude distribution), but not for comparisons involving 
the smaller target sizes. 

Nonparametric analyses were applied to the mean abso- 
lute scores of the last six trials of the experimental treat- 
ments of Experiment II. Error information level and input 
complexity were found to be significant (P< .05) perform- 
ance variables. Performance scores improved progres- 
sively as the amount of error information on the display 
was increased. All adjacent information condition differ- 
ences and all differences between the same information 
condition at different levels of input complexity were sig- 
nificant (P< .05). 

The following conclusions were reached: 


1. For quantized error information, the size of the 
target (zero-error) category is a significant variable 
affecting terminal performance level. 

2. For the relatively low frequency and coherent 
target courses used in this study, the subjects’ infor- 
mation-handling limit exceeded the instantaneous error 
information rate of the display when the maximum num- 
ber of error categories was used. 

Microfilm $2.00; Xerox $3.00. 35 pages. 
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EXPERIMENTAL STUDIES OF THE EFFECTS OF 
ACCELERATIVE STRESS ON VISUAL PERFORMANCE 


(L. C. Card No. Mic 58-3472) 


William Joseph White, Ph.D. 
The Ohio State University, 1958 


Despite the advances of the past ten years in under- 
standing cardiovascular changes produced by accelerative 
stress, very little is known about the effects of accelera- 
tion of vision. Until recently, almost everything that has 
been said about vision concerns the gross symptoms of 
peripheral blindness and blackout, the stimulus variables 
upon which they depend, and their cardiovascular corre- 
lates. Emphasis is currently being given to the use of ob- 
jective measures of the relation between acceleration and 
vision, including experimental measures of brightness 
discrimination, visual acuity and flicker discrimination, 
as well as measures of visual fields and oculomotor re- 
flexes. 

Typical of the experimental and analytic studies of vi- 
sion are two studies conducted on the Wright Air Develop- 
ment Center human centrifuge. In the first, the effects of 





accelerative stress upon absolute thresholds of foveal 
(cone) and peripheral (rod) vision were measured at levels 
of positive G less than those required to produce gross 
disturbances in vision. The second study examined the 
influence of acceleration and illumination on dial reading 
performance. Although different visual discriminations 
are involved in the two tasks, the results were similar in 
that acceleration has a consistent and progressive effect 
on visual performance, the size of the effect being propor- 
tional to the magnitude of the stress. For example, accel- 
eration levels of 3 and 4G approximately doubled andtripled 
foveal thresholds. At marginal levels of illumination, ac- 
celeration and luminance interact to produce relatively 
large increases in reading errors. : 

Two applications of these research findings are indi- 
cated. Research scientists and engineers concerned with 
informational displays now have a scientific basis for 
making recommendations for the design of visual displays 
to be used during accelerative stress. Second, on the basis 
of the summaries of the status of research on vision during 
acceleration, staff personnel will be aided in planning pro- 


_ grams of experimental research in the control and safety 


of high performance air and space vehicles. 
Microfilm $2.00; Xerox $4.20. 80 pages. 
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THE INFLUENCE OF C. H. DODD’S 
“REALIZED ESCHATOLOGY” ON LATER 
NEW TESTAMENT SCHOLARSHIP 


(L. C. Card No. Mic 58-3794) 
Robert Fred Berkey, Ph.D. 
The Hartford Seminary Foundation, 1958 
Major Professor: Dr, Harvey McArthur | 


The purpose of this thesis is to present C. H. Dodd’s 
theory of “realized eschatology” and its development in 
later New Testament scholarship. In the opening chapter, 


the writer examines interpretations of synoptic eschatology . 


current in the early decades of the twentieth century. 
Special attention is given to Schweitzer’s “consistent 
eschatology” that awoke scholars to the problems of Jesus’ 
apocalyptic teaching. 

The second chapter states Dodd’s “realized eschatol- 
ogy,” the most complete answer to the challenge Schweitzer 
raised. Dodd holds that Jesus’ ministry proclaimed a 
realized Kingdom, and supports his thesis by arguing that 
there are explicit (Matt. 12:28 = Luke 11:20; Mark 1:15; 
9:1) and implicit (Matt. 11:12-13 = Luke 16:16) sayings 
which suggest that the Kingdom had arrived. The apocalyp- 
tic passages, Dodd further argues, can be explained in 
three ways: (1) some originally referred to impending 
historical crises, such as the fall of Jerusalem; (2) others 
were directed to the crisis which accompanied Jesus’ 
ministry; and (3) the genuine apocalyptic passages are 
symbolic expressions for the Kingdom “beyond time and 
space” and do not predict the end of history. 

In the following chapters, the writer traces the reac- 
tions to Dodd’s theory. Chapter III deals with the contro- 
versies over Dodd’s exegesis of Mark 1:15, Matt. 12:28 = 
Luke 11:20, and Mark 9:1. The author concludes that Dodd 
was correct in taking Matt. 12:28 = Luke 11:20 as evidence 
for a present Kingdom. However, it is not possible to re- 
move future implications from Mark 1:15 and 9:1. 

Chapters IV-VI trace general reaction to “realized 
eschatology” in Britain, America, and on the Continent. 
British reaction was essentially favorable to Dodd’s theory, 
though three of the scholars discussed do not agree that the 
apocalyptic Kingdom can be removed from Jesus’ expecta- 
tions. In America, the pattern was much the same, with an 
even greater tendency to retain a literal interpretation of 
Jesus’ apocalyptic pronouncements. Several continental 
scholars ignored Dodd’s findings, and many who recognized 
Dodd, rejected his reading of apocalyptic predictions. 
Three continental scholars denied any possibility of a 
“realized” Kingdom in the ministry of Jesus. 

In the concluding chapter, the writer first summarizes 
and weighs the reactions to Dodd’s thesis. Dodd has had 
overwhelming support for his suggestion that the Kingdom 
was at least partially realized in the ministry of Jesus. 

To deny, then, a present Kingdom in Jesus’ teachings is to 
overlook important texts to that effect. Again, many have 
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agreed that some of the apocalyptic passages were origi- 
nally predictions of political destruction. In the writer’s 
opinion, however, such passages are not devoid of es- 
chatological implications, since traditionally historical | 
disasters were connected with the advent of the ideal age. 
Still further, several British and American scholars have 
agreed that Jesus did not predict the end of history. 
Though no one has accepted Dodd’s “platonizing” of the 
future tenses, many have suggested that the apocalyptic 
predictions pointed to the resurrection, Pentecost, or the 
historical development of the Kingdom. The writer con- 
cludes that Jesus, a first-century Jew, probably used 
apocalyptic language to describe the end of the present age 
and the consummation of the Kingdom. . 

Secondly, the writer examines Dodd’s later writings. 
While Dodd has accepted “inaugurated eschatology” as 
another way of expressing his opinions, there is no basic 
shift in his understanding of Jesus’ Kingdom teachings. 

Finally, the-writer finds in examining Dodd’s influence, 
that it is virtually impossible in most cases to determine 
how far Dodd’s arguments have affected the thinking of in- 
dividual scholars. Nevertheless, Dodd’s view has made 
modern scholars aware of the profound significance of 
Jesus’ proclamation of a present Kingdom. 

Microfilm $3.35; Xerox $11.40. 258 pages. 


HARRY EMERSON FOSDICK’S DOCTRINE OF MAN 
(L. C. Card No. Mic 58-3088) 


Katharine Alice Bonney, Ph.D. 
Boston University Graduate School, 1958 
Major Professor: Professor L., Harold DeWolf 

One of the most controversial theological subjects to- 
day is the doctrine of man. In this area, too, lies some of 
the sharp criticism of Protestant liberal thought. Hence 
there should be value in analysing some recognized liberal 
thinker’s doctrine of man. Harry Emerson Fosdick was 
an especially well-known liberal preacher of the first half 
of the twentieth century. He received both great praise 
and severe negative criticism. While much has been 
written concerning his preaching methods, there has been 
little effort to analyse any of his theological doctrines. 

This dissertation has sought to make clear and to 
evaluate Fosdick’s doctrine of man. An effort has also 
been made to discover what implications this doctrine has 
for Fosdick’s type of liberalism. 

The method followed has been a careful reading of all 
Fosdick’s work pertinent to any phase of the doctrine of 
man, supplemented by correspondence and personal inter- 
view with Fosdick himself. Fosdick is not a systematic 
theologian. He has not fully expounded any theological 
doctrine in any one place. Therefore, it was necessary to 
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select different emphases from different works and to try 
to bring them together into a coherent whole. The result- 
ing doctrine of man was then analysed for its liberal ele- 
ments. These elements were compared with those found 
in concepts of liberalism expressed in the writings of 
Reinhold Niebuhr and Walter Marshall Horton. These two 
theologians hold widely differing views of what constitutes 
liberalism. The comparison between their concepts of 
liberalism and that revealed in Fosdick’s doctrine of man 
served to clarify Fosdick’s type of liberalism. 

The study established the fact that Fosdick’s doctrine 
of man is fundamentally Christian, true to the emphases of 
the Bible and general Christian thought. Fosdick does not 
reveal the tendency, often found today, to over-emphasize 
one aspect of man’s nature to the exclusion of others. He 
balances the idea of man’s goodness with clear recognition 
of his sin; reason is important but revelation is primary; 
man is both free and limited; man is a spiritual being but 
the physical body is a necessary vehicle for its expression; 
eternal life, which is both present and future, is open to 
man. What man should be, as a total person, is seen in 
Christ, the revelation of both God and man. In insisting on 
the sacredness of personality Fosdick is true to the spirit 
of Jesus. 

Fosdick is clearly a liberal. He is not guilty, however, 
of the excesses of liberalism which gave rise to severe 
criticism. His liberalism has always been moderate and 
he has remained close to central Biblical affirmations. A 
critic himself of much early liberalism, he expressed neo- 
liberal ideas before the term “neo-liberal” came into 
existence. - 

No adequate grasp of Fosdick’s theology can be gained 
unless one reads all his work. Much of his theological 
thought is expressed in writing other than his published 
sermons upon which many are prone to base their criti- 
cism. A thorough study of all his work shows that he de- 
serves more recognition than he has received in theologi- 
cal circles. Appreciated as he has been for his important 
contribution to early liberal thought, he has not been recog- 
nized for his solid contribution to what is now often called 
neo-liberalism. In the advance guard of both the critics of 
early liberalism and the adherents of a new, more realistic, 
and soberly considered liberal viewpoint, he deserves con- 
sideration in modern thought. 

Microfilm $3.50; Xerox $12.00. 271 pages. 


COMMUNICATION PROBLEMS IN THE 
PARISH MINISTRY: AN ACTION RESEARCH 
STUDY OF FIFTY PROTESTANT MINISTERS 

IN A NEW ENGLAND CITY 


(L. C. Card No. Mic 58-3094) 


David Barnes Chamberlain, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Paul E, Johnson 


Designed within the framework of communication theory 
and utilizing psychological methods, a study of the Protes- 
tant parish ministry has been made yielding basic vocational 
information, and permitting the formulation of five major 
problems confronting the ministry and the Church today. 





Vital information about each communication which took 
place on one weekday and one Sunday in the life of each 
minister was systematically collected by a self-recording 
technique. All topics of conversation were gathered for 
content analysis. The methodology of this study differs 
from others made in this field in deriving primary data of 
communication from records made close to the moment of 
action, employing extensive follow-up interviews, and 
representing a virtually complete sample of the profes- 
sional Protestant ministry in a greater urban area of 
150,000 people. 

Primary data were transferred to IBM punch cards 
and processed electronically; statistical results are pre- 
sented in thirty-two tables and illustrations. Analysis is 
made of the contents, means, motives, and personal net- 
work of communication, providing answers to the questions: 
What does the minister talk about? By what means does 
he communicate with others? To whom does he com- 
municate, and why ? 

On the basis of primary and interview data five crucial 
problems of communication are formulated: (1) the prob- 
lem of specialization, arising from the desire for voca- 
tional fulfilment, but largely frustrated by an overwhelm- 
ing need for non-professional services; (2) the problem of 
supply and demand, which calls attention to the Church’s 
failure to provide facilities and manpower to meet rising 
demands, and the inadequacy of a communication network 
corresponding roughly to a single wheel with all lines con- 
verging at the center, the minister; (3) the problem of 
selectivity or bias, indicating the degree to which the 
minister’s conscious and unconscious preferences inter- 
fere with the establishment of truly cosmopolitan and in- 
clusive Christian communities; (4) the problem of super- 
ficiality, indicated by the heavy predominance of incidental 
contents, brief contacts, and impersonal means of com- 
munication; and (5) the problem of sensitivity, of remain- 
ing a sensitive receiver of communication in spite of the 
serious barriers created by status, schedule, and pre- 
occupation with parish detail. 

Judging from his communications, the major role of 
the minister today is that of pastor, with the role of ad- 
ministrator a close competitor. In actual conversation as 
well as by stated preference, ministers move away from 
administrative functions toward pastoral, while parish- 
ioners and others call upon them more often for adminis- 
trative than for pastoral services. Heavy involvement in 
committees and groups, averaging one-fourth of all work- 
ing time, gives new prominence to the organizational role, 
a role in which the minister is not well adjusted, and lacks 
strategy. 

The more professional ministry involving direct atten- 
tion to religion in either pastoral, priestly, preaching, or 
teaching situations is mainly a Sunday phenomenon, all of 
these put together accounting for only 11% of weekday con- 
versation. A large proportion of ministers in this study 
are dissatisfied with their present vocational roles. Yet, 
they seem unable to cut out spheres of major activity and 
competence for themselves, and to interpret this speciali- 
zation to their congregations. 

In outlining a strategy of communication to meet the 
situation, the author begins with a consideration of the 
pastor’s own motives and vocational goals, laying particu- 
lar stress upon the hazards of the Messiah complex. In 
asserting the need for multiple foci of communication, he 
analyzes the effects of staff on the actual communications 
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of the pastor, and critically evaluates the staff-solution to 
the minister’s dilemma. Greatest hope is seen in a re- 
newal of a true ministry of all believers under the direc- 
tion of a spiritual overseer, the pattern of communication 
which prevailed in the New Testament Church. 

Microfilm $2.75; Xerox $9.60. 211 pages. 


THE MOST HIGH: A STUDY OF THE DOCTRINE 
OF THE TRANSCENDENCE OF GOD IN 
CONTEMPORARY PHILOSOPHICAL THEOLOGY 


(L. C. Card No. Mic 58-3219) 


William Edward Farley, Ph.D. 
Columbia University, 1958 


A historical introduction describes an “immanentism” 
against which the men in this study were reacting. Such 
immanentism is a combination of the nineteenth century 
doctrine of immanence or the continuity between God and 
the world and the growing autonomy of bourgeois culture 
and its phases. The purest immanentism, thus, is seen in 
cultural movements which considered themselves divine. 
“Realism” is the broad temper that began to replace the 
continuity emphasis, and is manifested in both European 
existentialism as well as realistic philosophy and literature 
in America. The theological manifestation of that temper 
is found-in the theological revolutions in both Europe and 
America after World War One. 

The problem of transcendence first emerged as the 
problem of countering historical threats made in the name 
of human autonomy under the guise of religion. However, 
in addition to this cultural problem, a metaphysical prob- 
lem is raised in the claim that God transcends, especially 
if he transcends nature or world. The full problem of 
transcendence then is to do justice to both the cultural and 
metaphysical aspects of the problem, and to find some way 
in which the two can be related. And it is at both levels 
that the men in this study attempt to work. 

The central section is an exposition of five reconstruc- 
tions of the doctrine of transcendence as outlined above: 
Karl Heim, Reinhold Niebuhr, Paul Tillich, Charles Hart- 
shorne, and Henry Nelson Wieman. Heim sees the problem 
as one of constructing an alternative Weltanschaung to 
European nihilism and fascism. He uses the “dimensions” 
and “spaces” of recent physics plus distinctions drawn 
from the I-Thou philosophy to mark out a type of transcend 
ence not dependent on three dimensional space. Such tran- 
scendence is intramundane but God’s transcendence is 
Supramundane and supra-polar, and can only be grasped 
existentially by entering the new “space” in one’s actual 
being. 

Niebuhr’s stress is on God as a Sovereign Self over 
against structures as well as man as a self, especially in 
such characteristics as righteousness and mercy. A more 
latent strain addresses ontological problems such as the 
nature of nature or history. Such are found unsolvable in 
their own terms, hence the need for a transcendent ground 
or source. 

Tillich’s non-symbolic being-itself and his symbolic 
“God” of theism mark the two elements of transcendence 
with “God” participating in but being transcended by being- 
itself. Hartshorne elaborates Whitehead’s God Primordial 








and God Consequent in a vast organismic metaphor in 
which the world process is the relative aspect of God’s 
being and God’s creativity and ethical character is the ab- 
stract, enduring, absolute aspect. Since transcendence 
means superiority, God is eminently superior in both his 
aspects. Wieman attempts to do justice to the demands of 
the one way of knowing, scientific method broadly con- 
ceived, and sees God as an experienced, creative event 
which is supra-human but never supra-natural. 

A concluding section attempts to show the necessity of 
retaining both “kerygmatic” or religious and metaphysical 


aspects of God transcendent, plus the attempt to relate the 


two. This will result not only in the metaphysical search 

for a basic metaphor, but the theological elaboration of a 

Christology, a soteriology, and a doctrine of the church. 
Microfilm $4.70; Xerox $15.60. 365 pages. 


ANDREW MARTIN FAIRBAIRN: PHILOSOPHER 
OF THE CHRISTIAN RELIGION 
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Charles Newell Foshee, Ph.D. 
Duke University, 1958 


. Supervisor: Robert E, Cushman 


Andrew Martin Fairbairn was the theological spokes- 
man for the British Free Church movement at the end 
of the 19th and the beginning of the 20th centuries. He 
was an outstanding representative of the theological liber- 
alism of his time. 

Fairbairn sought to present an acceptable conception of 
the philosophy of religion. In this endeavor, he made use 
theologically of the evolutionary hypothesis. He conceived 
evolution as a method by which the Divine Mind operated 
in the created realm. He insisted that “natural” and “su- 
pernatural” were not separate and distinct realms. The 
natural was the embodiment of the supernatural which was 
in, yet beyond, the natural. 

On this philosophical basis, Fairbairn expounded his 
philosophy of religion. God, as Divine Mind, was con- 
sistently viewed as the transcendent source of all of man’s 
religions. On this basis, the response of man in the natu- 
ral realm was viewed and evaluated in relation to the su- 
pernatural. Fairbairn’s thought here showed the influence 
of Hegel and Schleiermacher. From Hegel came the in- 
sistence that God was the Urgrund of reality. With — 
Schleiermacher, Fairbairn expounded the philosophy of re- 
ligion in terms of the “founders” of the “positive” re- 
ligions. 

With this idealistic tradition, Fairbairn sought to com- 
bine an ethical emphasis which was typical of the British 
moral tradition. He grounded ethics in metaphysics. 
Ethics, in the natural realm, was an expression of man’s 
relationship to the ethical nature of God. Fairbairn held 
that “reason” combined the rational, ethical, and emo- 
tional aspects of man. Though the three elements could 
not be separated in considering man’s relation to Divine 
Reality, the ethical was the most important. Fairbairn 
called the ethical aspect the “higher transcendence” which 
related God and man. 

Fairbairn’s concern with the relation of the Jesus of 
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history and the Christ of faith was assimilated into this 
concern with the philosophy of religion. Jesus Christ, 
viewed phenomenologically, was the Founder of the Chris- 
tian religion. He was “ideal manhood,” “God’s ideal re- 
alized,” the perfect expression of man’s rational, ethical, 
and affective relationship to God. Fairbairn also pre- 
sented a view of Christ as the Son of God--the incarnation 
of the ethical nature of God--which was admittedly based 
upon revelatory data, i.e. the Scripture. The controlling 
concept in both lines of approach was Jesus’ consciousness 
of Himself as the Son of the Divine Father. 

Because of the dual approach, an ambiguity in his 
Christology resulted which Fairbairn never resolved. 
Both approaches emphasized the ethical aspect of Jesus 
Christ. The phenomenological presented him as the ulti- 
mate development of natural potentialities, while the bibli- 
cal presented him as the embodiment of Deity. Acor- 
responding ambiguity resulted in Fairbairn’s doctrine of 
the Atonement, though Fairbairn laid emphasis upon the 
death of Christ as a “vicarious substitution” in which vic- 
tory is attained over the power of evil. 

The same ambiguity is evident in Fairbairn’s doctrine 
of God and the Godhead. Paternity, viewed through the 
consciousness of Jesus, was conceived by Fairbairn as the 
normative principle for understanding the concept of God- 
head. Godhead was the basis upon which the concept of God 
was to be understood. The general tenor of Fairbairn’s 
presentation was not consistent with the trinitarian con- 
cept in which Father, Son, and Holy Spirit are co-eternal 
and co-essential. Probably because of his phenomenologi- 
cal orientation, Fairbairn presented Jesus Christ as the 
Son who manifested the internal or ethical attributes of 
God--a position entirely consistent with his view of Jesus 
as an “ideal man” who perfectly realized and manifested 
the rational, ethical, and affective aspects of his nature. 
Fairbairn presented the Spirit as the “divine creative 
energy” which manifests God’s external attributes of om- 
nipotence, omniscience, and omnipresence. A tendency 
toward modalism is evident in such a position. 

Fairbairn’s theology was defective in Christology and 
Pneumatology. His theological writing was phenomenologi- 
cally oriented, and his presentation of biblical materials 
must be so understood. His greatest contribution to 
theology was his endeavor in christological formulation, 
though the result attained was inconsistent because of the 
dual approach employed. A convinced Christian, yet a 
speculative thinker of great import, Fairbairn sought to 
employ his intellect in the service of the Christian religion 
in order that he might present to the world what he himself 
called “a nobler idea of God.” | 

Microfilm $4.45; Xerox $15.00. 347 pages. 


MUSLIM PENETRATION INTO FRENCH GUINEA, 
SIERRA LEONE, AND LIBERIA BEFORE 1850 


(L. C. Card No. Mic 58-3231) 
James Franklin Hopewell, Ph.D. 
Columbia University, 1958 


Muslim allegiance has periodically been gained among 
West African peoples who live a considerable distance 
from an organized Muslim state. An agency in their con- 





version has frequently been the Muhammadan trader, 
whose value to a village’s economy has secured his wel- 
come in areas that normally would be hostile to a politi- 
cal or religious intrusion. In the sector of West Africa 
that today includes French Guinea, Sierra Leone, and 
Liberia, the instrumentality of merchants in the spread of 
Islam has been quite evident, especially in the years be- 
fore 1850. After this date, the role of trade was some- 
what obscured by the appearance of more commonly ack- 
nowledged agencies of proselytism, such as the jihads of 
al-Hajj “Umar and Samory, as well as the inadvertent en- 
couragement to Islam offered in European colonial ac- 
tivity. Published sources of events of this region that oc- 
cured before 1850 include: Sudanese and other Arabic 
chronicles; legendary material collected and edited by 
several French colonial administrators; and early Euro- 
pean travel accounts, which since 1600 have devoted sig- 
nificant attention to this portion of the Guinea coast. 
Duplicating the manner in which previous Muslim 
merchants had invaded the Sahel well in advance of the 
Almoravid conquest, Muhammadan traders of the Soninke 
and Dyula tribes penetrated the territory of Haute-Guinée 
beyond the probable sphere of influence exercised by the 
empire of Mali. A trade cycle thus developed that sup- 





plied the markets of Mali and other Sudanese centers with 


the gold, slaves, and kola nuts of southwest Guinea. The 
coastal regions of Sierra Leone and Liberia, however, of- 
fered no comparable incentive to trade in these early 
years; before the seventeenth century the pattern of Mus- 
lim economy was oriented towards the Sudan. In this pe- 
riod there was a corresponding absence of proselytism in 
Sierra Leone and Liberia. The Malinke of Haute-Guinée, 
however, probably underwent at this time a greater degree 
of conversion than that usually acknowledged. Muslim 
Malinke from the interior are noted with regularity at sev- 
eral locations on the coast in the latter part of the seven- 
teenth century. 

The responsibility for the introduction of Islam toSierra 
Leone and Liberia is to be assigned primarily tothe ac- 
tivity of these Malinke immigrants, rather than to the Mus- 
lim theocracy established bythe Fulani at Futa Jallon. This 
state accomplished only minor results in proselytizing 
neighboring tribes; the latter resisted the ideological in- 
fluence of the Fulani. The Futa Jallon theocracy, more- 
over, was crystallized only inthe century following that in 
which European accounts mention coastal Muslim colonies. 

The spread of Islam tothe coast inthe seventeenth cen- 
tury was causedprimarily bya transformation of the eco- 
nomic pattern of southwest Guinea. The former trade cycle 
tothe Northwas seriously hindered in these years by the 
conquest of Juder and the emergence of the pagan Bambara 
kingdoms of Segu and Kaarta. Malinke commerce of the in- 
terior thereupon founda new market in the increasing num- 
ber of European factories located on the Atlantic shore. 
Proselytism in this new region began shortly thereafter. 

Such an interpretation offers an explanation for the 
successful retention of traditional beliefs by a wall of 
pagan tribes that still stretches across the central portion 
of Liberia and the corresponding forest region of the Ivory 
Coast. These people, until the present century, lived in an 
area of minor commercial importance. Neither were the 
early Muslim traders attracted to its forests, nor were 
European factories ever established in significant number 
on this portion of the seacoast. 

Microfilm $2.45; Xerox $8.60. 187 pages. 
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THE INTERPRETATION OF RELIGIOUS 
EXPERIENCE IN THE THOUGHT OF 
BARON FRIEDRICH VON HUEGEL AND 
FREDERICK ROBERT TENNANT 


(L. C. Card No. Mic 58-3101) 


Doris Leenhouts Hunter, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor S, Paul Schilling 


The purpose of the dissertation is to compare and eval- 
uate the interpretations of religious experience in the 
thought of F. R. Tennant and Baron F. von Huegel. The-ex- 
pository, comparative, and critical methods are used. The 
methodological and epistemological theories of the writers 
are presented followed by an exposition of their views of 
religious experience. The study then proceeds to compare 
and evaluate the affinities and disagreements found in the 
expository material. The writings of Tennant and von 
Huegel which have specific relevance to these topics are 
considered. The sources used are mainly primary. Brief 
biographies of the thinkers conclude the introductory ma- 
terial of chapter one. 

Tennant’s interpretation of religious experience grows 
out of his analytic-genetic methodology and phenomenalistic 
theory of knowledge. He gives priority to the psychogenetic 
study which investigates the order of knowing by criticism 
of presumptive knowledge. This approach establishes sen- 
sory impression as the only original source of knowledge. 
All ideas are reasonably probable, originating in a process 
of ideational construction and inference from facts per- 
ceived originally by the senses. Religious experience, in 
light of this empirical approach, does not afford an inde- 
pendent, unique, or self-validating datum which provides 
direct knowledge of Reality. It is an implicit part of the 
cumulative teleological argument for God providing intel- 
lectual, moral, and aesthetic inspiration after theism has 


been rendered the most probable conviction concerning God. 


Von Huegel’s analytical methodology and critical re- 
alistic theory of knowledge supports his interpretation of 
religious experience. This approach affirms the trans- 
Subjective significance of the data of consciousness, af- 
fording man a means for direct contact with the external 
world. There is evidence for the operation of the tran- 
scendental operativeness of the objective order in man’s 
ordinary experiences of sensory perception, the succes- 
Siveness of time, and creative activity. The qualitative na- 
ture of this objective order dimly known by man in these 
experiences is clearly articulated in the religious experi- 
ence. Religious experience, although it is not exempt from 
critical examination, testifies to the reality of the Divine 
Action. This type of experience has its own contribution 
to make to life, namely, new emotional and fresh volitional 
insights which reflect a penetration into and a stimulation 
of the deeper level of man’s total nature by the religious 
Object. 

The conclusions of this study may be summarized as 
follows: (1) The psychogenetic study, which avoids a priori 
propositions concerning the nature of ‘realities,’ provides 
the most coherent approach to an inquiry into the nature of 
religious experience. (2) The procedure of analogical in- 
ference in comparison to a theory of direct acquaintance 
explains more consistently the manner in which man ar- 
rives at his reasonable knowledge about Reality. (3) The 








interpretation of knowledge as the coactivity between the 
interested subject and an objective continuum gives an in- 
telligible explanation of the factors involved in religious 
experience. (4) It is constructive to enlist the definitions 
of faith as conative activity (fiducia) and as trust (fides), 
recognizing the essential emotional and volitional values 
coming from religious trust while employing the philo- 
sophical interpretation which relates this trust to all of 
man’s experiences. (5) The activities of interpretation 
(cognitive insights) and stimulation (energization of will 
and imagination) are necessary and related factors in re- 
ligious experience. (6) The evidential value of religious 
experience cannot be established without reference to cog- 
nitive statements which men reach by means of intersub- 
jective discourse with one another regarding the nature of 
metaphysical Reality. (7) The emotional and volitional 
values derived from religious experience are essential al- 
though not self-validating factors involved in man’s total 
understanding of Reality. 

Microfilm $3.85; Xerox $13.00. 299 pages. 
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This dissertation describes the historical development 
of Methodism in Southern California and Arizona from its 
foundation to 1939. It considers major developments, ac- 
tivities, and leadership, and it evaluates these, especially 
as they have had influence upon the Church; and it evalu- 
ates the relative strength and activity of the two branches 
of Methodism which were present in Southern California 
and Arizona previous to unification. | 

The history is unfolded in six main divisions: The 
Methodist Episcopal Church in Southern California Through 
1876; The Methodist Episcopal Church, South, in Southern 
California Through 1870; The Methodist Episcopal Church, 
South, 1870-1939; The Methodist Episcopal Church, 1876- 
1939; Methodism in Arizona; Unification. 

While both denominations labored in Southern California 
before the Civil War--the Methodist Episcopal Church be- 
ginning in 1853 and the Methodist Episcopal Church, South, 
beginning in 1854--the work was spasmodic and was totally 
reorganized after the war. The Los Angeles Conference of 
the Southern Church was organized in 1870, and the South- 
ern California Conference of the Northern Church was or- 
ganized in 1876. 

Southern Methodism was numerically much weaker than 
Northern Methodism in Southern California, but its lay or- 
ganization was considerably more developed. The major 
project of the Southern Church was Trinity Church in Los 
Angeles. This church was a pioneer in the development of 
the Epworth League, and two of its pastors became bishops 
of Southern Methodism. Lack of finances hindered the 
Southern Church in many fields of endeavor. The Homer 
Toberman Deaccness Home was its major institutional 
achievement. Only on the issue of modernism did Southern 
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Methodism here find itself involved in disruptive contro- 
versy. Among the leaders of Southern Methodism from 
Southern California were Grover Emmons, founder of “The 
Upper Room,” and Robert Shuler, one of Methodism’s most 
controversial figures. 

Northern Methodism grew rapidly and expanded widely 
after its organization in Southern California in 1876. Six 
bishops and numerous educational leaders came from the 
Southern California Conference. Its educational require- 
ments for membership were early among the highest in all 
Methodism. It was a leader in finding a solution to the en- 
tangled pension problem, and it was a pioneer in the matter 
of minimum salary for the ministry. The founding and de- 
veloping of the University of Southern California was 
another notable achievement of the Conference. The out- 
reach of the Conference to other races and nationalities 
was outstanding. Especially significant were the Church 
of All Nations, Spanish American Institute, and Plaza Com- 
munity Center, Nine other institutions, ministering to the 
sick, the retired, students, and orphans, were established. 
The Conference did not escape divisive controversies. The 
most notable of these were: (1) the war issue, leading to 
the dismissal of a District Superintendent; (2) sanctifica- 
tion, leading to the founding of the Church of the Nazarene. 

Both denominations entered Arizona in 1870, but work 
there never assumed the proportions that it did in Southern 
California. Northern Methodism was the stronger of the 
two. Hospitals in Phoenix and Tucson were probably the 
best achievements of both denominations. 

Unification passed by majority vote in Southern Cali- 
fornia and Arizona in 1925, but some Southern Methodist 
opposition was quite noticeable. It passed again in 1938 
with several Northern Methodists opposing it because of 
the proposed inclusion of the Central Jurisdiction. 

~ In conclusion, it is evident that the individual Confer- 
ences, especially in Southern California, made important 
contributions to their respective denominations. It is also 
apparent that Northern Methodism was considerably 
stronger than Southern Methodism, expanded further and 
more rapidly, furnished more leaders to the Church as a 
whole, and was able to undertake a wider institutional min- 
istry. Microfilm $3.70; Xerox $12.60. 287 pages. 


NEO-LIBERAL THEOLOGY IN THE THOUGHT OF 
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William W. Mountcastle, Jr., Ph.D. 
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The problem of this dissertation is to contribute to the 
drafting of a more precise definition of the term “neo- 
liberalism.” It centers in the thought of Walter Marshall 
Horton, who is an outstanding contributor to the develop- 

ment of such a theology. 


The following method is employed: 
(1) Horton’s theological biography is presented. 


(2) A working criterion of neo-liberalism is established 
on the basis of the thought of John C. Bennett and 





L. Harold DeWolf whom Horton cites as examples 
of neo-liberals. 


(3) Accriterion of liberalism is established on the basis 
of the thought of the important American liberal 
theologians of the late nineteenth and early twentieth 
centuries. 


(4) An intensive study of Horton’s thought (1919 to 1958) 
is made and all liberal, non-liberal, and post- 
liberal elements are identified. 


(5) His thought is related to the liberal and neo-liberal 
criteria in order to determine its relation to the 
old and new liberalism. 


(6) Horton’s thought is summarized with regard to the 
liberal and non-liberal elements and evaluated as 
to originality. The dissertation concludes with a 
definition of neo-liberalism. 


The chronological analysis of Horton’s thought shows 
how his mature thought combines liberal, non-liberal, and 
post-liberal elements. His method combines the use of 
reason with an emphasis upon the importance of Biblical 
revelation. His doctrine of God recognizes both the per- 
sonal love and the holy wrath of God. In his doctrine of 
man he balances “titanism” and “nihilism.” His Christol- 
ogy is liberal with regard to the Incarnation but tends to- 
ward neo-orthodoxy in its emphasis upon the objective fac- 
tor in the Atonement and the doctrine of the Parousia. His 
doctrine of the Church draws heavily on data from the ecu- 
menical movement and reveals a high regard for Catholic 
concepts. His doctrine of the Kingdom of God includes both 
liberal activism and orthodox eternalism. The manner in 
which Horton has drawn these various elements into one 
comprehensive theology closely parallels the effort of Ben- 
nett and DeWolf. 

The conclusion is that Horton’s thought is predomi- 
nantly liberal but merits the prefix “neo” for two reasons. 
(1) The incorporation of many of the elements of the older 
liberalism into his mature thought witnesses to the fact 
that liberalism is making a “new” appearance, i.e., appear- 
ing again. In this sense, Horton’s thought is not original 
but “new” to much contemporary thought. (2) The outstand- 
ing characteristic of Horton’s mature thought is the balanc- 
ing of liberal, neo-orthodox, and Catholic concepts. This 
re-stating and modifying of liberal ideas within an ecu- 
menical framework witnesses to the fact that liberalism is 
appearing in a new guise. 

The fact that Horton’s thought, though basically liberal, 
has been greatly enriched by ideas from non-liberal 


sources, justifies his appropriation of the term neo-liberal. 


The similarity of his thought to that of Bennett and DeWolf 
suggests that the term can serve as a common label for 
their systems. 

Neo-liberalism is a theological system which retains 
the characteristic features of the older liberalism, e.g., 
respect for human reason and concern that men respond 
actively to the ideal of the Kingdom, but has been enriched 
by emphases derived from neo- orthodox ‘thought, e.g., re- 














the eternal dimensions of the Kingdom that transcends his- 
tory, and Catholic theology, e.g., recognition of the impor- 
tance of the Church and insistence upon its essential unity, 
and is especially marked by an ecumenical quality, e.g., 
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the Church can make to the continuing world-wide conver- 
sation between the churches. 
Microfilm $4.80; Xerox $16.00. 373 pages. 


A COMPARISON OF THE CONCEPT OF GOD 
IN THREE CHURCH SCHOOL CURRICULA 
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Christine Skelton, Ed.R.D. 
The Hartford Seminary Foundation, 1958 


This study presents a comparison of the theological po- 
sitions, and the resulting educational philosophies of three 
of the newer church school curricula appraising their ef- 
fectiveness in the communication of concepts of God. The 
curricula selected were: The Christian Faith and Life 
Curriculum developed by the Presbyterian Church, U.S.A., 
The New Beacon Series developed by the Council of Liberal 
Churches (Unitarian- Universalist), and The Seabury Series 
developed by the Protestant Episcopal Church. 

Chapter I gives a brief historical frame of reference 
for each denomination, and a description of the plan and the 
type of resources comprising each curriculum. A com- 
parative statement highlights the three different educa- 
tional approaches illustrated by each curriculum. 

Chapters II to V present the various aspects of the doc- 
trine of God as found in each curriculum under the follow- 
ing categories: the sources of our knowledge of God, God 
and the universe, God and man, and the goal of God’s ac- 
tivity. A comparative statement at the conclusion of each 
section highlights the three theological approaches. 

Chapter VI presents the philosophies of education which 
result from or which are made to fit the theological views 
of each curriculum, as evidenced in the stated goals of 
teaching, the role of the teachers, techniques and methods, 
the role of the home, and the use of worship. A compara- 
tive statement points up the ways in which the educational 
principles are controlled by the theological views. 

The Christian Faith and Life Curriculum is primarily 
a presentation of Biblical theology according to the tradi- 
tion of the Reformed Church, especially Calvinism, recog- 
nized today as neo-orthodoxy. This view stresses the ex- 
treme transcendence of God, the sovereignty of God, the 
supreme authority of the Scriptures, salvation by faith in 
Jesus Christ, predestination, and the church as a gift of 
God for purposes of proclaiming the Word of God. Faith is 
the only avenue to knowledge of God, for only those sources 
which are known as special revelations are accepted. The 
New Beacon Series is an expression of extreme liberalism, 
stressing the immanence of God, the unity of God, the re- 
latedness of mankind in its search for truth, and salvation 














by character development. The curriculum is a philosophi- 


Cal approach to religion with the views of the modern phi- 





losophers, Bergson and Alexander, prominent. The Sea- 
bury Series follows the mainline tradition of Christian © 
thought which acknowledges the contributions of both gen- 
eral and special revelations in the development of one’s 
knowledge of God, but the curriculum is dominated by the 
doctrine of the Church as a redemptive fellowship and the 
really significant source of one’s life with God. The theo- 
logical concern is that of helping persons to respond to a 
right relationship with God. 

Education is the handmaiden of theology in each cur- 
riculum, and each seeks in its own way to persuade the in- 
dividual to the merits of its own particular view. This at- 
tempt is very pronounced in The Christian Faith and Life 
Curriculum which embodies an authoritarian philosophy of 
education. Transmission of the message or “the Word” is 
the goal of this curriculum, therefore, subject matter, 
limited to the areas of Biblical theology and church his- 
tory, is the primary concern. Teachers, parents, andchil- 
dren are fitted into predetermined plans and goals. The 
resulting impression is a talk-centered, packaged program 
of procedures requiring faithfulness in carrying out direc- 
tions from denominational headquarters. 

The manipulative tendencies are softened and more 
subtle in the other two curriculums. The New Beacon 
Series endorses a process of discovery and speculation 
with freedom of individual inquiry and experience as the 
chief cornerstone of its philosophy. Leaning heavily on 
psychology, the materials reveal an understanding of age 
level capacities and seek to minister to individual needs 
and differences, but it is the process of inquiry, predicted 
on the scientific method, which predominates. The result- 
ing goal is not necessarily to have individuals arrive at an- 
swers, but to explore, to evaluate, to experience, with re- 
ligion as the by-product of one’s philosophy of life. 

The Seabury Series represents the most timely ap- 
proach in curriculum development, for it employs tech- 
niques of group dynamics to strengthen its philosophy of 
group relations as a process of religious education. This 
approach is a natural support for the view of the Churchas 
the redemptive fellowship, and it places the focus of the 
curriculum on the local parish. No planned procedures 
are followed, but stress is laid on worship and adult edu- 
cation as pre-requisites for an effective parish program of 
religious education. Group discussion and inquiry are en- 
couraged, but the answers to their questions are limited to 
the tradition of the sacramental ministry of the Church, 
and teachers are expected to be thoroughly grounded in this 
point of view. | 

In general, the curriculum materials represent marked 
improvements as educational tools. The books are attrac- 
tive, making use of good art work; they are readable, and 
on the whole, give one a sense of confidence in their use- 
fulness. However, a closer examination reveals significant 
differences in theology and educational philosophy which 
limit the effectiveness of these resources unless there is 
agreement with the views held. 

Microfilm $2.30; Xerox $8.00. 174 pages. 
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THE EFFECT OF AUTHORITARIAN AND 

NONAUTHORITARIAN EXPERIENCE UPON 

CONFORMITY OF AUTHORITARIAN AND 
NONAUTHORITARIAN PREDISPOSED SUBJECTS 


(L. C. Card No. Mic 58-3318) 


Florence L. Denmark, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: James C, Diggory 


This experiment was designed to study the effects of 
group experiences which are congruent or not congruent 
with personal predispositions on: (1) authoritarian atti- 
tudes concerning the operations of leaders and groups, and 
authoritarian behavior; (2) conformity of opinions on dis- 
cussion topics which are independent of the group structure 
and differ in degree of relevance to the group goal. 

Eighty Ss were chosen as authoritarian predisposed (Ap) 
or nonauthoritarian predisposed (Ap) from extreme quar- 
tiles of a leadership questionnaire and on the basis of pref- 
erence for authoritarian (Ae) or nonauthoritarian (Ae) group 
membership. 

Ss were told they were selected to participate in a pre- 
liminary group discussion and that later some of them 
would be chosen to participate in a University-sponsored 
leadership conference. 

Half the Ap Ss were placed in Ae groups, and half in 
Ae groups with two confederates as “leader” and “fol- 
lower.” The same was done with Ap Ss. Following the 
presentation of a description of the nature of the group (Ae 
or Ae), Ss’ opinions on leadership were again measured. 
Then half of all Ss discussed a topic relevant to the group 
goal (How Instructors should conduct classes), and half 
discussed an irrelevant topic (Is professional baseball big 
business ?). 

Ss stated their opinions first and confederates announced 
extremely different views. After discussion, changes on the 
part of each S were noted; also the amount of S’s authori- 
tarian or nonauthoritarian communication. After the group 
session the leadership questionnaire was again adminis- 
tered. 

Hypotheses about the results are based upon two theo- 
ries--Social Comparison theory and Authoritarian Person- 
ality theory: 

(1) Conformity of opinions about leadership should be 
greater after group activity than after anticipated activity, 
and in both cases greater than in the pretest. 

Results partially confirmed this hypothesis--conformity 
was greater after anticipated group experience but no dif- 
ference was found between that and actual experience. 

(2) When the group experience matches S’s predisposi- 
tions, his final scale position will be nearer the group 
standard than when the two differ. 

This hypothesis was confirmed for leadership and be- 
havior, but not for the discussion topics where differences 
in conformity were independent of congruency. 
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(3) Where group experience matches members’ predis- 
positions, conformity to the group standard should be 
greater for Ap than for Ap Ss. 

Results showed no difference between these Ss on any 
measure but the relevant issue, where ApAe Ss showed 
less conformity than the ApAe Ss. 

(4) Where group experience is not congruent with mem- 
bers’ predispositions, there is not basis for predicting a 
difference in conformity between Ap and Ap Ss. 

No difference was found on any measures but the rele-| 
vant issue, where ApAe Ss showed less conformity than 
ApAe Ss. 

(5) Conformity to the group standard should be greater 
for a relevant than for an irrelevant topic. 

Conformity was greater on the relevant issue for Ap 
Ss only. There was no difference for the Ap Ss. 

In general predisposition is not the important variable 
for determining amount of conformity since Ap Ss did not 
differ from Ap Ss on either opinions and behavior which 
related to group structure or on a topic irrelevant to the 
group goal. Different predisposition had an effect only on 
the relevant topic--where Ap showed less conformity than 
Ap Ss regardless of their group experience. This is not 
due to differences in attraction to the group nor to differ- 
ences in intelligence. However, it may be due to the fail- 
ure of Ap Ss to regard their groups as qualified to pre- 
scribe the behavior of leaders with higher status than their 
own. If this is true, the amount of agreement by ApSs con- 
cerning leadership behavior will vary with the status of the 
leader. Microfilm $2.00; Xerox $3.00. 45 pages. 


THE RELATIONSHIP BETWEEN GENERAL SELF 
CONCEPT, ROLE SELF CONCEPT AND 
ROLE BEHAVIOR IN HIGH SCHOOL 


(L. C. Card No. Mic 58-3223) 


Max Garfinkle, Ph.D. 
Columbia University, 1958 


Self and ideal-self descriptions on both adjective and 
student behavior checklists were obtained from 100 seventh 
grade and 92 eleventh grade boys of the same school. The 
adjective checklist description represented a student’s 
“seneral self concept”, whereas his description of himself 
on the behavior checklist indicated his “role self concept”, 
or the way he saw himself performing the role of student. 

Scores from the emotional stability scale of the Guilford- 
Zimmerman Temperament Survey were correlated with 
self-acceptance scores derived from the adjective check- 
list (r is .47 for both grade levels) and the behavior chéck- 
list (r is .51 for the seventh grade and .34 for the eleventh). 
Measures of conformity to the group ideal from the be- 
havior checklist significantly differentiated college prepar- 
atory from non-college students at each grade level. Similar 
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measures from the adjective checklist were only signifi- 
cantly related at the seventh grade level. In comparing the 
concurrent validity of each checklist at both grade levels, 
reduced relationships between the behavior checklist and 
general emotional stability and between the adjective check- 
list and scholastic functioning, were found at the eleventh 
grade level. 

These results provide empirical evidence for the utility 
of a “role self concept” construct. They indicate a need 
for a longitudinal study whereby the process of changes in 
self concept development of the same subjects can be traced. 
A tentative formulation of, this process in terms of role dif- 
ferentiation is suggested by this study. 

Microfilm $2.00; Xerox $3.80. 69 pages. 


AN EXPERIMENTAL STUDY REGARDING THE 
EFFECTS OF SOCIAL MARGINALITY AND 
AUTHORITARIANISM ON SELF-ESTEEM 


(L. C. Card No. Mic 58-3333) _ 


Robert G. Hayden, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Ronald H, Forgus 


Social marginality as well as authoritarianism have been 
said to influence self-esteem greatly; however, the rela- 
tionship between these two variables has been unclear. 

In a recent field study, Adelson showed that high au- 
thoritarians accepted derogation issuing from a high pres- 
tige group to a significantly greater extent than equalitar- 
ians. However, authoritarianism seemed positively corre- 
lated with subjective probability of locomotion to the high 
prestige group and, therefore, with degree of marginality 
in respect to that group. An experiment was performed to 
clarify the roles of locomotion and authoritarianism. 

The independent variables were, (a) experimentally in- 
duced high and low probabilities of locomotion to a bivalent 
high prestige group, and (b) the subject’s degree of author- 
itarianism which was either high or low. The dependent 
variable was level of self-esteem. It was thought that 
either independent variable might affect the degree of rele- 
vance attributed by the subject to the high prestige group; 
relevance was assumed to increase as the magnitude of one 
or the other independent variable was raised. Changes in 
self-esteem resulted from the uniformity pressures ex- 
erted by a high prestige group since this group made highly 
negative personality evaluations of subjects. It is known 
that increased relevance results in magnified uniformity 
pressures; therefore, it was predicted that self-esteem 
would vary inversely with one or the other independent var- 
iable. Since uniformity pressures directed at lowering 
self-esteem were likely to create disparity between the 
norms of two relevant points of reference, the high prestige 
group and the (largely peer determined) self concept, con- 
flict was likely to occur; such conflict is defined as mar- 
ginality. 

Two independent hypotheses were made. They stated 
that the greater either the probability of locomotion or the 
degree of authoritarianism the lower would be the level of 
self-esteem. 

Subjects were selected from the upper and lower third 











of an authoritarian-equalitarian distribution among college 
students. Forty students from each of these groups were 
randomly assigned to either the low or high probability of 
locomotion condition, and 25 from each group to the con- 
trol condition. 

In addition to self-esteem responses, difficulty of de- 
cision scores were obtained. These indicated the degree 
of conflict experienced in making the self evaluations and 
thus are a measure of marginality, and indirectly of uni- 
formity pressures as well as the relevance of the high 
prestige group. 

The results confirmed both hypotheses in part; i.e., lo- 
comotion and authoritarianism interacted, to significantly 
lower self-esteem among high authoritarian-high locomo- 
tion subjects. And, as expected, an inverse relationship 
held between self-esteem and conflict or marginality. 

On the basis of this experimental evidence as well as 
suggestive information from other sources regarding the 
relationship between authoritarianism, social locomotion 
and strivings, and marginality the following conclusions 
were made. High authoritarians generally regard high 
prestige groups as very relevant reference sources and 
therefore tend to accept devaluating comments from them 
providing this relevance is augmented by a high probability 
of locomotion to such a group. Some of the more tentative 
conclusions are, that high authoritarianism and high mar- 
ginality are mutually reinforcing, and that each facilitates 
the development of the other. And that under the general 
conditions of our exveriment, either locomotion or authori- 
tarianism could have prceduced the observed results inde- 
pendently if their magnitude had been increased sufficiently. 

Microfilm $2.00; Xerox $3.60. 62 pages. 


THE MEASUREMENT OF 
ORGANIZATIONAL MORALE 


(L. C. Card No. Mic 58-3616) 


Louis Norman McKown, Ph.D. 
Stanford University, 1958 


Organizational morale has been defined by theorists 
such as Barnard as the identification with an organization’s 
explicit goals. It has been assumed to produce in members 
the motivation to contribute toward the achievement of or- 
ganizational goals. However, the inadequacy of this con- 
ception of organizational morale has been demonstrated by 
empirical-evidence, such as that reportea in The American 
Soldier, which indicates that an identification with the goals 
of an organization is not important for producing a willing- 
ness to work toward the achievement of those goals. 

Therefore, organizational morale was re-defined as the 
willingness of organizational members to contribute toward 
the achievement of organizational goals. Since members 
make their contributions through the media of their organi- 
zational roles the observable evidence of organizational 
morale is the extent to which they meet the obligations 
which define their roles. In these terms, then, organiza- 
tional morale is directly analagous to small group morale. 
It was hypothesized, therefore, that the factors which de- 
termine small group morale also determine organizational 
morale. These factors are: the equity with which rewards 
are distributed to members in return for fulfillment of their 
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roles; the extent to which members experience accessory 
rewards as a consequence of their membership; the quality 
of leadership, and members’ faith in the future of the group. 

Seven attitudinal tests were administered to 235 female 
clerical employees of a large insurance company. The de- 
determinants of morale which these tests measured were: 
the equity with which subjects thought promotions and wages 
were distributed by the organization; the extent to which 
subjects experienced accessory rewards of personal status, 
task satisfaction and peer relationships; subjects’ evalua- 
tions of their immediate supervisors, and subjects’ faith 
in the future of the organization. Gross scores on each of 
the seven predictors were correlated with scores on each 
of three criterion measures of organizational morale: an 
over-all evaluation by her immediate supervisor of the ex- 
tent to which each subject fulfilled her organizational role; 
subjects’ favorability toward a count made each day of their 
production, and subjects’ number of absences during the 
Six months preceeding the study. 

After corrections for attenuation were made the zero- 
order correlations between the predictors and two criteria 
supported the central hypothesis. With the exception of 
Equity of Promotions all the predictors were significantly 
correlated with Supervisor’s Evaluation. Substantial con- 
tributions to variance were made by Equity of Wages and 
Task Satisfaction, rf, = .32 and .37 respectively. Except 
for Personal Status all the predictors were significantly 
correlated with Favorability toward the Production Count. 
Both of the equity measures made meaningful contributions 
to variance, r;, = .52 for Promotions and .30 for Wages. 

Three of the predictors were not related significantly 
to Number of Absences: Equity of Wages, Personal Status 
and Peer Relationships. None of the other four predictors 
made meaningful contributions to the variance of this cri- 
terion. It was pointed out that absences are not a realistic 
measure of organizational morale since the organization 
did not retain persons who were absent frequently. 

The most conclusive evidence in support of the central 
hypothesis came from multiple correlations, based upon 
the non-fallible portion of each test, between the battery of 
predictors and the criteria of organizational morale. The 
predictors correlated .87 with Supervisor’s Evaluation, .83 
with Favorability toward the Production Count, and .31 with 
Number of Absences. Therefore. three-quarters of the 
variability in Supervisor’s Evaluation and over two-thirds 
of the variability in Favorability toward the Production 
Count could be attributed to variability in the hypothesized 
predictors. Microfilm $2.00; Xerox $4.60. 89 pages. 


THE CONCEPT OF THE FEMININE ROLE IN THE 
AMERICAN FAMILY: A STUDY OF THE CONCEPT 
OF THE FEMININE ROLE OF 51 
MIDDLE-CLASS AMERICAN FAMILIES 
(VOLUMES I AND II) 


(Publication No. 24,191) 


Anne G. Steinmann, Ph.D. 
New York University, 1957 


Chairman: Professor Ethel Alpenfels 


The purpose of this study is to determine whether there 
is a relationship among the concepts of the feminine role of 





fifty-one middle-class girls attending a suburban college, 
their mothers and their fathers. 

A rating inventory devised by A. B. Fand records the 
attitudes of the subjects toward the feminine role on a con- 
tinuum ranging from a traditional (other-oriented) to a lib- 
eral (self or achievement-oriented) concept. Eleven fami- 
lies taken from the extremes and the middle of the con- 
tinuum of the daughters’ scores were interviewed in order 
further to explore the attitudes under investigation. 

The scores of the 153 subjects on the Fand Inventory 
were submitted to a statistical analysis involving ranges, 
means, tests of the significance of the difference between 
the means and product-moment correlations. 

Descriptive material regarding the socio-economic 
status of the subjects was obtained by means of a Personal 
Data Form. 

The findings from the Fand data show that both daugh- 
ters and mothers consider the feminine role to be made up 
of approximately equal amounts of other-oriented and self- 
oriented elements. Also their self concepts and ideal-self 
concepts are very close. Both daughters and mothers see 
the average woman and men’s ideal woman as more other- 
oriented than their own ideal woman. They see men’s ideal 
woman as more other-oriented than themselves, their ideal 
or the average woman. 

The daughters’ self concept and their idea of their 
mothers’ expectations are similar. They see their fathers’ 
expectations, however, as more other-oriented than their 
self concept. Although the girls’ concept of their fathers’ 
expectations is more other-oriented than that of their 
mothers’ expectations, fathers’ and mothers’ expectations 
are found to be close. Both fathers’ and mothers’ expecta- 
tions, as seen by the daughters, are close to the daughters’ 
ideal self. 

The girls consider themselves different from the aver- 
age woman whom they perceive as more other-oriented. 
The mothers feel that they are close to the average woman. 
The daughters’ concept of the average woman is more 
other-oriented than their concept of their mothers’ and 
fathers’ expectations. The fathers also consider the femi- 
nine role to be made up of approximately equal amounts of 
other-oriented and self-oriented elements. Their ideal 
woman, however, is more other-oriented ‘than their aver- 
age woman. 

The fathers’ concept of the average woman is not as 
other-oriented as the mothers’ concept of her. Although 
the mothers’ concept of men’s ideal woman is more other- 
oriented than the fathers’, the daughters think that men’s 
ideal woman is even more other-oriented than do their 
mothers. Both are inaccurate with respect to what their 
fathers and husbands actually want. 

The statistical findings from the Fand data are sup- 
ported by the interviews. 

Information from the Personal Data Forms indicates 
that happiness of parents’ marriage, position in family and 
religious affiliation are differentiating factors in the per- 
ception of the feminine role for both mothers and dauthers. 
For the girls, closeness to parents, dominance of parents, 
work aspirations and reasons for working were also dif- 
ferentiating factors. For the mothers, number of years of 
former gainful employment and present work status were 
differentiating factors. 

Suggestions for further research involving follow-up 
studies are discussed. More intensive investigation of 
men’s attitudes is recommended with a view toward 
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ascertaining the cause of the apparent lack of communica- 
tion between men and women on this subject. The impor- 
tance of research in terms of industry, the professions and 
education is also discussed. 

Microfilm $6.45; Xerox $22.80. 506 pages. Mic 58-5739. 


SELECTED ATTRIBUTES, INTERPERSONAL 
RELATIONSHIPS, AND ASPECTS OF 
PSYCHOSEXUAL BEHAVIOR OF ONE HUNDRED 
FRESHMAN VIRGIN MEN 


(L. C. Card No. Mic 58-3825) 


Irving Benjamin Tebor, Ph.D. 
Oregon State College, 1958 


Major Professor: Lester A. Kirkendall 


The first purpose of this investigation was to ascertain 
whether there were any Statistically significant differences 
in the variables studied between unmarried college fresh- 
man men who intend to remain virgin and men who intend 
not to remain virgin. The second purpose was to investi- 
gate selected attributes, interpersonal relationships, and 
aspects of psychosexual behavior of virgin men. 

It was hypothesized there would be no significant differ- 
ences between the 57 men who intended to remain virgins 
(“likely” virgins) and the 43 who intended not to remain 
virgin (“unlikely” virgins). : 

In order that the variables might be isolated for study 
and comparison, two groupings were made of the 100 sub- 
jects based upon intent or non-intent to remain virgin. 

The data were collected by an interview, Sex Concerns 
Questionnaire, scales on Degree of Sexual Desire and De- 
gree of Difficulty in Exercising Control of Sexual Desire, 
Personal Data and Family Background Questionnaire, and 
California Psychological Inventory. 

Scores obtained from the instruments other than the 
California Psychological Inventory were compared by chi 
square. F ratios were computed to establish significant 
differences between the groupings for each of the scales 
on the California Psychological Inventory. 

A five percent level of significance was used to deter- 
mine significant differences. 

Statistically significant differences were found between 
the groupings in the following: 

(1) the “likely” virgins were more concerned about re- 
ligious ideals conflicting with sexual behavior; 

(2) the “likely” virgins based their reason for remaining 
virgin more prominently on moral ideals; the “unlikely” 
virgins based their reason more prominently on fear of 
pregnancy and having lacked opportunities; 

(3) the “likely” virgins had begun dating at an earlier 
age, 

(4) the “likely” virgins had higher mean scores on the 
Socialization and Communality scales of the California 
Psychological Inventory; 

(5) the “likely” virgins had more male friends who were 
also virgin; 

(6) the “unlikely” virgins masturbated more frequently; 

(7) the “unlikely” virgins petted more extensively; 

(8) the “unlikely” virgins were more disturbed at not 
having been able to have sexual intercourse while engaged 
in petting; 





(9) more of the girl friends of the “unlikely” than the 
“likely” virgins had not accepted their virginity when they 
had been informed of that fact. 

The group indicating a high degree of sex desire was 
compared with the group indicating a low degree of sex de- 
sire. Sixty-one of the subjects indicated that they felt a 
high degree of sex desire while thirty-nine of the subjects 
indicated a low degree of sex desire. A Statistically sig- 
nificant difference was found between the two groups in the 
frequency with which they practiced masturbation. The 
group indicating a high degree of sex desire used mastur- 
bation more frequently than did those who felt a low degree 
of sex desire. 

Although no further statistically significant differences 
were found between the “likely” and the “unlikely” virgin 
groupings, it is noteworthy that most of the 100 subjects 
were reticent in discussing their virginity with male and 
female members of their peer group. Most of the subjects 
tended to be on the defensive about their virginity in dis- 
cussions with male members of their peer group. When 
their virginity was referred to in group discussions with 
other men, the virgin men of both groups reported they 
were teased, razzed, and considered foolish. Very few of 
the virgin men investigated in this study had ever had sup- 
port of their virginity from male and female members of 
their peer group or from adults, including their parents. 

Microfilm $2.70; Xerox $9.40. 207 pages. 


THE EFFECTS OF STATUS SUPERIORITY 
AND INTENTIONALITY ON 
INTERPERSONAL ATTRACTION 


(L. C. Card No. Mic 58-3379) 


Wallace H. Wallace, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Albert Pepitone 


The Problem 

Several experiments have found that the greater a per- 
son’s status or position the greater is his attraction. This 
experiment examined the usefulness of two concepts in ex- 
plaining this relationship. The concepts are ‘intentionality’ 
and ‘justifiability’. 

Intentionality refers to the direction of one person’s 
motivation towards another. If A is seen as motivated to 
help B, then A would be considered to have a positive in- 
tentionality. A person can also be negatively or neutrally 
intentioned. 

Justifiability refers to the adherence of a person toa 
moral code or group standard, or to the logical correct- 
ness of a person’s actions. The closer a person’s behavior 
is to some such standard, the greater will be its justifi- 
ability. 

A positive relationship was hypothesized between: 


. Status and intentionality, 

. status and justifiability, 

. intentionality and attraction, 
. justifiability and attraction. 
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Because of the above relationships, status is usually posi- 
tively related to attraction. 


The relationship between status and intentionality is 
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based on increases in competitive motivation with in- 
creases in the similarity of the status of two persons. 

The prediction of a relationship between justifiability 
and status is based on the assumption that as a person in- 
creases in ability in a particular area, his actions and 
opinions in this area would be seen by others as being more 
correct or valid and hence, more justified. 

Both a person’s intentionality and justifiability are pre- 
dicted to effect his attraction. For example, if A criticizes 
B it is likely that B will not dislike A if he believes A to be 
correct (i.e. justified) and motivated to help him (i.e. posi- 
tively intentioned). 


The Procedure 

“To find evidence confirming the above relationships, 
status and intentionality were manipulated independently. 
Students were recruited to participate in a two man team 
making decisions. By manipulating the partner’s score on 
a preliminary decision making test, three status conditions 
were established. In the high status superiority condition 
the partner’s score was markedly superior to the subject’s; 
in the medium status superiority condition it was somewhat 
superior; and in the no status superiority condition it was 
equal to the subject’s. 

While making decisions, the subject received notes from 
his partner which criticized some of his decisions. A nega- 
tive intentionality condition was created by adding some 








aggressively competitive comments to these messages. In 
the natural intentionality condition there were no competi- 
tive comments. All notes were prepared in advance by the 
experimenter and followed a prescribed form. 

Twenty-four subjects were used in each of the six con- 
ditions. 


The Results 


The results verified the effectiveness of the experi- 


mental manipulations of status superiority and intention- 
ality. 

When the conditions were compared, significant rela- 
tionships were found between intentionality and attraction 
and between status superiority and justifiability. However, 
no Significant differences were found between status su- 
periority on the ratings of attraction or intentionality. 
Some evidence suggested that the relationship between sta- 
tus and attraction required somewhat more uncertainty on 
the part of the subject in interpreting his partner’s be- 
havior. 

A correlational analysis gave evidence of at least par- 
tial support to all the hypotheses. 

It was concluded that the experiment generally sup- 
ported the theory although further research is needed on 
the problem of the subject’s uncertainty of interpretation 
of his partner’s behavior. 

Microfilm $2.00; Xerox $3.80. 69 pages. 
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SOCIOLOGICAL THEORY.AND SOCIAL 
STRATIFICATION: OUTLINE OF A 
NONFUNCTIONALIST THEORY OF STRATIFICATION 


(L. C. Card No. Mic 58-2554) 


Walter Frederick Buckley, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Howard Becker 


As many students have pointed out, contemporary strati- 
fication studies have hardly gone beyond the questions posed 
by earlier traditions, and in fact have ignored and even sub- 
merged them with consequent loss of perspective and sig- 
nificance. Especially is there a need to go beyond mere 
correlation studies to organize all the data and systematize 
them in terms of general sociological theory. 

One task of our study is to show that the currently 
awaited and demanded theory of social stratification al- 
ready exists in embryo within the body of sociological 
theory widely accepted today, and by systematic treatment 
- Can be made to stand out more sharply. The confusion of 
social stratification with social differentiation and organi- 
zation in current functional theory provides us with two 
other main tasks: first, a critique of the functional theory 
of stratification of Davis and Moore and of Bernard Barber, 
which will lead us to, secondly, a specification of what the 





concept of social stratification entails along with a con- 
ceptual analysis of terms closely allied with it, such as 
power, prestige, status, and the like. 

We find that, not only is the functional theory deficient 
on many grounds, but the basic functional model of society 
developed by Parsons and others is inadequate for dealing 
with important problems of total social systems. It is 
based on the organismic model and suffers where this anal- 
ogy with social systems breaks down: social systems do 
not have a normal structure--rather, change of structure 
appears more normal. Thus, Parsons’ model--using a 
fixed structure as a point of reference--is unable to deal 
systemically with problems of integration, deviance, and 
change, these being residual to his model. 

General systems theory provides a more adequate 
model. Society is seen as an open system of interrelated 
parts. The given structure at any time represents both 
conforming and deviant or innovating structures, and is the 
momentary crystallization of ever-moving processes of 
reciprocal relations. The social system is thus distinct 
from the given structure, the latter often changing in order 
that the former remain intact. There are always forces 
internal to the system tending toward change of structure, 
as well as conserving forces. The social system involves 
a continuous transfer of energy through its boundaries, 
mainly in the form of codified experience--i.e., informa- 
tion and communication, involving feedback as an essential 
process. 

The above considerations lead to our choice of a 
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theoretical framework or working model consisting of the 
following four analytical categories or clusters of vari- 
ables: (1) the psychological field of the constituent actors, 
(2) the pattern of interaction groupings, (3) the functional 
organization of the system, and (4) the cultural norms and 
values. The concept of integration is chosen as central in 
defining the state of a social system, the latter being able 
to persist at different levels of integration. The corre- 
Sponding concepts for defining and assessing the total state 
of integration of a system are: (1) motivational integra- 
tion, (2) interactional integration, (3) functional integra- 
tion, and (4) normative (or cultural) integration. 

This <ramework is used to organize a large number of 
representative empirical stratification studies, to outline 
a general theory in keeping with the facts, and to assess 
the theoretical consequences of stratification for the inte- 
gration of a social system. 

Microfilm $4.15; Xerox $14.00. 322 pages. 


SOME DIFFERENTIAL CHARACTERISTICS OF 
MINNESOTA’S MAJOR ETHNIC GROUPS 
IN SELECTED RURAL TOWNSHIPS 


(L. C. Card No. Mic 58-3524) 


Marian MacNeil Deininger, Ph.D. 
University of Minnesota, 1958 


Major Adviser: Lowry Nelson 


From pioneer times to the present, laymen and students 
of the changing scene have been interested in the phenome- 
non of cultural heterogeneity so characteristic of the United 
States and evidenced in miniature in Minnesota. To what 
extent have ethnic groups retained an identity, a core of 
distinctiveness? To what extent have those differences 
subsumed under the term, heterogeneous, been merged, or 
fused in the crucible of ongoing American culture? To 
these questions this study is addressed. 

The investigation involves the selection of two rural- 
farm townships populated by each of Minnesota’s four ma- 
jor ethnic groups - Germans, Slavs, Norwegians, and 
Swedes - from seven of the eight non-metropolitan State 
Economic Areas, and the comparison of the townships on 
some twenty variables. The latter are measures available 
in Census and other records, and include demographic, 
socio-economic, social participation, and social change in- 
dices. They were obtained from published records, files 
of the Bureau of the Census in Washington, and a rating 
questionnaire mailed to County Agents from which a 100% 
return was received. 

Controls in selecting the sample include a township 
rural-farm population of 75% or more, a minimum of fifty 
farms, a distance of six miles or more from any place of 
9,000 or larger population, absence of incorporated vil- 
lages or towns within the township, and close proximity of 
the townships to each other while at the same time repre- 
senting the heart of ethnic concentrations in each State 
Economic Area. Certain exceptions to these criteria had 
to be made. 

The thesis of the study is, first, that there still remain 
differences between the four ethnic groups which can be 
identified and described quantitatively and as township ag- 





gregates; second, that the groups show differentials in the 
ways they have changed over a recent period of time; and 
third, that these differences and changes can be described 
according to a modification of the typology of gemeinschaft- 
gesellschaft. These concepts represent in rural Minnesota 

ot the traditional poles of a continuum, but rather, two 
patterns continuing under the impact of the developing 
American culture as parallels. This conceptual analysis 
emerged after examination of data. 

Analysis of data involves statistical tests based on 
ranks, Friedman’s Chi-square,, the Man-Whitney U-test, 
and Fisher’s Combined Probability test. Limitations in 
the study design, the nature of the data, and certain excep- 
tions to sampling criteria which had to be made make gen- 
eralization to a wider universe than the sample itself in- 
advisable. 

Within the stated limitations, findings include signifi- 
cant differences among ethnic groups in demographic 
measures for 1940, but not for 1950; in size of farm for 
1935, but not 1945; in tenure status for both 1935 and 1945; 
in County Agents’ recent ratings on farm management 
achievement and in Home Demonstration participation; in 
all variables combined for both 1930-1940 and 1940-1950; 
in all variables ranked according to predictions of the 
gemeinschaft-gesellschaft typology for both periods; and 
in measures reflecting social and economic change ranked 
according to these concepts. Germans emerged with modi- 
fied gemeinschaft characteristics, Swedes, rather dis- 
tinctly gesellschaft, while Norwegians and Slavs showed 
other modifications of both patterns. Differences in 1950 
demographic characteristics, combined socio-economic 
variables, and measures of change, compared with general 
rural Minnesota trends, were not significant. 

Results suggest replicating the study on further sam- 
ples of townships, study of other cultural variables more 
difficult to treat quantitatively, and of the dynamics of daily 
interaction by means of the interview and field techniques 
of sociology and anthropology. 

Microfilm $3.45; Xerox $11.80. 266 pages. 


FERTILITY TRENDS AND 
DIFFERENTIALS IN SEATTLE 


(L. C. Card No. Mic 58-3272) 


Jarvis Marion Finley, Ph.D. 
University of Washington, 1958 


The major problem for study of fertility trends and dif- 
ferentials in Seattle is determination of whether generali- 
zations regarding the relationship between trend in the 
birth rate and trend in fertility differentials are adequate 
explanations of recent changes in differential fertility. 
Since fertility in Seattle increased between 1940 and 1950, 
consideration is primarily devoted to the generalization 
that changes in fertility differentials were the result of dif- 
ferential rates of increase in fertility. 

Differential fertility is defined as differences between 
fertility rates of various categories of census tracts clas- 
sified by economic and educational rates and by “social 
type.” Because of this definition, alternative possibilities 
that changes in differentials were the result of changes in 
economic and educational rates for census tracts also are 
explored. 
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Trends in different measures of fertility are described 
and the influence of increased numbers of women in the 
greater child-bearing ages and larger proportions married 
are analyzed. Fertility differentials and changes in differ- 
entials are described by comparison of fertility ratios for 
1940 and 1950 for various economic and educational cate- 
gories. White and non-white rates are compared for the 
city and for areas of concentration of the non-white popula- 
tion in 1950. 

Alternative explanations of changes in fertility differen- 
tials are investigated by comparing geographic distribu- 
tions of fertility in 1940 and 1950. This comparison is 
made graphically and by linear correlations which confirm 
results of analysis by differential category and emphasize 
the importance of changes in differential factors, expecially 
of economic changes, type of housing, and of migration. 
Relative changes in fertility and in differential factors and 
the relationship with fertility and economic rates in 1940 
are explored briefly by rank-order correlations. 

Although increase in fertility between 1940 and 1950 is 
found to be due to increased numbers of women in the 
greater child-bearing ages and greater proportions mar- 
ried, a substantial part of the increase is attributed to 
greater age-specific fertility rates. Exceptions to an in- 
verse relation between fertility and economic category are 
found for 1940 and a direct relationship is shown for 1950. 
Although rates of change were greater in the higher eco- 
nomic categories, the pattern of change is not uniform. 
Differences in fertility of educational categories appear to 
be less in 1950 than in 1940. Widening of the difference be- 
tween fertility of white and non-white women is shown to be 
due to greater rates of increase in fertility of non-whites. 

Analysis of changes by census tracts indicates that 
changes in fertility differentials are related to the changing 
ecological structure of the city and that change to a direct - 
relation between fertility and economic category is the re- 
sult of economic change as well as change in fertility. 
These conclusions are recognized as analytical, however, 
rather than inferences regarding basic causes of fertility 
differentials and of changes in the community. 

Microfilm $2.00; Xerox $6.80. 143 pages. 


THE DEVELOPMENT OF RADIAL PRISONS: 
A CASE STUDY IN CULTURAL DIFFUSION 


(L. C. Card No. Mic 58-3341) 


Norman Bruce Johnston, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Thorsten Sellin 


The present study attempts to discover what factors 
have governed the development and spread in a contempo- 
rary period of a highly-specialized item of material cul- 
ture -- a particularly widespread type of prison architec- 
ture known as “radial” -- and to explore links between 
penal philosophy and the prison forms which grew up in re- 
sponse to it. 

Following a description of ancient prisons and the first 
limited uses of imprisonment as punishment in monastic 
prisons and workhouses, the prison reform movements in 
Britain and the United States from 1780 until about 1830 are 





described and an effort made to trace the development of 
the new architectural forms which arose in response to the 
demands of the new philosophies of treatment. Finally, the 
spread of the radial plan, which had eventually triumphed 
over the several then in use, was traced from England to 
America and back to Europe, where it prevailed as the 
“standard solution” and the basis for the prison building 
programs which took place during the remainder of the 
nineteenth century and in Asia in the twentieth century, 
during which periods most countries completely recon- 
structed their prison systems. 

Data have been collected not only from the usual printed 
sources such as books, reports and government documents, 
but also from materials and plans supplied by government 
ministries and scholars in various countries. 

On the basis of these data it appears quite clear that 
penal philosophy has changed more rapidly than the physi- 
cal structures. Although architectural forms are respon- 
Sive to penal thought, no one form seems to follow invari- 
ably a given penal philosophy. Diffusion appears to be the 
usual process whereby these architectural forms have 
come to a given area, rather than by means of independent 
invention or parallel development, examples of which are 
quite rare. This process of diffusion has been controlled 
largely by two variables: the agents of diffusion -- the 
“carriers” of the design elements such as individual archi- 
tects, reformers, colonial administrators, or government 
reports or other books -- and the social readiness of the 
host countries. The latter includes a series of objective, 
external conditions either singly or in combination, that 
have been present wherever a plan-type has been whole- 
heartedly espoused and a thorough rebuilding of the prison 
system has taken place. These conditions include political 
stability, a strong central government, relative national 
economic well-being, and in some cases, a strong figure 
in prison reform. In the case of countries like Italy, 
France and Russia, the absence of these social conditions 
has prevented the construction of penitentiary buildings 
until recent years. Prison building in the United States has 
proceeded along quite different lines due to a number of 
factors, with the result that the radial plan, almost uni- 
versally adopted elsewhere, was not duplicated in most of 
the new prisons. 

Microfilm $9.85; Xerox $33.00. 777 pages. 








THE DEVELOPMENT OF AN INSTITUTION: 
A CASE HISTORY OF 
MIDLAND COOPERATIVES INCORPORATED 


(L. C. Card No. Mic 58-3559) 


Joel Sydney Torstenson, Ph.D. 
University of Minnesota, 1958 


Adviser: Lowry Nelson 


The tensions that emerge out of the conflicts between 
the imperatives for structural change and the historic 
value-claims of a cooperative reform movement constitute 
a major theme of this study. It documents the beginnings 
of Midland as a social reform movement during the decade 
of the great depression and its transformation into a for- 
malized regional farm supply coope: ative by 1956. 
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The impact of this transformation on the organization’s 
structure, ideology, anchorage in the social order, andlaw- 
ways is described. It is shown how changes in any one of 
these organizational type-parts tend to compel adaptations 
in the others. All parts are viewed as interrelated and re- 
ciprocally interdependent parts of a whole social system. 

Changes in Midland’s structure are described primarily 
in terms of the increasing formalization which accompanies 
its membership growth and business expansion. It is shown 
how these indices of growth lead to an increasingly com- 
plex division of labor, differentiation of functions, and spe- 
cialization of tasks. These in turn are shown to make nec- 
essary ever increasing concern for formalized coordina- 
tion. One of the consequences of these formalization proc- 
esses is the emergence of an elaborate staff-line bureauc- 
racy so far as the administrative office structure is con- 
cerned. Another important result is the evolution of a for- 
malized territorial district structure designed to serve 
both democratic-upward and administrative -downward 
functions. 

One of the ideological counterparts of these structural 
changes is described in terms of Robert Michels’ hypothe- 
sis that reform movements inevitably become more con- 
servative as their bureaucratic power structure develops 
and their memberships become increasingly heterogeneous.,? 
It is shown that Midland’s growing conservatism is also 
prompted by the changing climate of opinion in the general 
culture. An important concomitant of the organization’s 
growing conservatism, is its quest for more conservative 
allies within the general social order. pi? 

Another major consequence of formalization is de- 
scribed in terms of the conflict between democracy and 
bureaucracy. It is shown that the need for centralization 
collides with the high values placed upon local autonomy 
and federalism; that the need for an integrated and coor- 
dinated staff-line administrative structure challenges 
some of the reformist notions of brotherhood economics; 
that specialization and differentiation threaten the unity 
principle of cooperation; and that the monocratic character 
of bureaucracy collides with the democratic principle of 
rule from below. The insights of Max Weber were par- 
ticularly helpful in the formulation of this theme. 

Out of these conflicts between the democratic ideologi- 
cal claims and the structural imperatives of an expanding 
business organization, some of the major law-ways of Mid- 
land are shown to develop. These law-ways of Midland 
are interpreted as accomodations to these conflicts and | 


tensions. Following the lead of E. Adamson Hoebel, major — 


trouble-cases are shown to be especially productive of new 
laws for the governing of changing relationships within the 
organization.? Microfilm $5.55; Xerox $19.60. 434 pages. 


1. Robert Michels, Political Parties. (Glencoe, 
Illinois: The Free Press, 1949), pp. 365-376, 

2. E. Adamson Hoebel, The Law of Primitive Man. 
(Cambridge: Harvard University Press. 1954), pp. 275- 
287. 











SOCIOLOGY, FAMILY 


CHANGES IN THE HOME ACTIVITIES OF 
JUNIOR HIGH SCHOOL GIRLS OVER A 
TWENTY SEVEN YEAR PERIOD 


(L. C. Card No. Mic 58-3540) 


Evelyn Dreier Deno, Ph.D. 
University of Minnesota, 1958 


A four hundred item questionnaire covering girls’ home 
duties, experiences shared with family members, sewing, 
cooking and other housekeeping practices was adminis- 
tered to over two thousand urban junior high school girls 
in 1929 and again in 1934. A modification of the instrument 
was readministered to 2,135 urban and 140 rural seventh, 
eighth and ninth grade girls in 1956 to obtain reflection of 
changes in practice over the twenty seven year period. 
Data were analyzed in relation to social class to permit 
evaluation of changes in social class characteristics over 
the generation of time represented. The work participa- 
tion of the girls was analyzed in terms of the types of tasks 
showing statistically significant changes in participation 
rates and the relation of age to the responsibility level in- 
volved in the tasks. Changes in response patterns at the 
three periods suggest the following generalizations: 

1. The data clearly demonstrate simplification of 
housekeeping practices. They reflect a decline in the for- 
mality of service, a decline in such practices as home 
canning and a common employment of modern, partially 
prepared food forms. These tendencies coupled with the 
common possession of labor-saving household appliances 
give evidence that housekeeping is in many ways less ardu- 
ous than it was a generation ago. 

2. The proportion of homes in which sewing was car- 
ried on was almost as high in 1956 as it was in 1934, but 
at the later date the practice was more popular in upper 
classes than in lower c’asses in contrast to the 1934 find- 
ing when the class relationship was reversed. The types 
of garments most commonly constructed in the homes of 
the various social classes suggest that the practice is 
more popular for aesthetic reasons at upper class levels, 
but continues to serve a utilitarian function in lower class 
and rural homes. In 1956, nearly half the ninth grade girls 
reported that they made their own clothes. 

3. Fewer girls were getting experience in shopping for 
foods in 1956, though more girls bought their own clothes. 
Fewer girls cooked the basic foods of a meal in 1956 but 
more girls prepared cake and cookies alone. 

4. Girls of all social classes took less independent re- 
sponsibility for work in the home in 1956 than in 1934 over 
a wide variety of tasks, but more girls said they “helped” 
with the housework. The decline in participation rates was 
sharpest among lower class girls, with the result that up- 
per and lower class girls tended to be more alike in the 
amount of work they did around the house in 1956 than in 
1934. 

9. Though upper and lower class girls showed more 
similarity in many ways in 1956, upper class girls were 
still highly advantaged in a wide variety of home back- 
ground factors. Strong class differences still obtain. 

6. Grading responsibility to the age of the girl was 
more evident at upper than at lower class levels. There 
was no evidence that girls assumed tasks involving more 
responsibility at an earlier age in 1956 than they had in 1934, 
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The data suggest the possibility of a change in the basis 
of the girls’ cooperation in housework. In 1956 fewer girls 
seemed to have regular home jobs for which they assumed 
full responsibility, more “helped.” More girls took full 
responsibility for tasks involving their own well-being, 
such as making their own beds or pressing their own 
dresses. The data do not reveal whether these changes in 
participation patterns arise out of a change in family phi- 
losophy of job assignment or whether the increased pres- 
ence of labor-saving devices makes it less necessary for 
the mother to demand help from her daughter. 

Microfilm $4.35; Xerox $14.60. 340 pages. 


SOCIOLOGY, PUBLIC WELFARE 


CRIMINAL BACKGROUND AND SELF-CONCEPT 
AS PROGNOSTIC FACTORS IN 
THE LIVES OF PRISONERS 


(L. C. Card No. Mic 58-3420) 


Howard Elwin Fradkin, Ph.D. 
The Ohio State University, 1958 


A sample of three hundred white male prisoners con- 
secutively admitted to the Ohio State Penitentiary, a maxi- 
mum security institution, was studied according to sixteen 
background factors found in the case history records, six- 
teen self-concept items based on an original questionnaire, 
three delinquency vulnerability scales based on the DE and 
RE scales of the California Personality Inventory, and the 
Guilford-Zimmerman Temperament Survey, a standardized 
inventory for assessing personality deviation. 

Incarceration configurations, i.e., the profile of past in- 
stitutional commitments, were found to be significantly re- 
lated to background factors, to self-concept items, and to 
the delinquency vulnerability scales. Personality devia- 
tion, however, was not found to be related to the incarcera- 
tion configurations. 

The type of offense for which the offender was last com- 
mitted was not found to be prognostic of the offender’s self- 
concepts nor of his delinquency vulnerability. Also, last 
offense was not significantly related to background factors. 

Professed juvenile delinquency involvement was found 
to be associated with background factors, self-concept 
items, delinquency vulnerability, and personality deviation. 
In general, early age of delinquency involvement, e.g., age 
7 to 11, is prognostic of unfavorable self-concepts, of high 
delinquency vulnerability, and of high degree of personality 
deviation. 

Personality deviation was not found to be related to 
background, self-concept, or delinquency vulnerability. It 
was, however, associated with early age of delinquency 
onset. 

In relating background factors to self-concept items, a 
definite relationship was found between poor inmate self- 
conceptions of the past, present, and future and prolonged 
correctional experience. Men with lengthy correctional 
histories exhibited unfavorable self-concepts of the past, 
present, and future. 

The findings of this study suggest that, heretofore, 





criminologists and correctional administrators have placed 
too much emphasis on the type of offense. Furthermore, 
there appears to be a rank order of incarceration involve- 
ment based on degree of delinquency vulnerability. Pris- 
oners who have been in both reformatories and jails prior 
to commitment to the penitentiary have the highest degree 
of delinquency vulnerability. Next in order of seriousness 
is the configuration penitentiary or reformatory only. Jail 
only experience is next to the lowest, and no prior penal 
experience is the lowest (or most favorable) in terms of 
degree of delinquency vulnerability. This study confirms 
the findings of other observers in that early delinquency 
onset is apt to be prognostic of the most unfavorable of- 
fenders from the standpoint of rehabilitation and that men 
with lengthy prior incarceration records were found to 
have the poorest self-conceptions. This latter finding 
Should be of particular interest to correctional administra- 
tors, Since it appears that personality deterioration may 
take place while men are experiencing correctional treat- 
ment. Microfilm $2.15; Xerox $7.60. 163 pages. 


SOCIOLOGY, RACE QUESTION 


THE RANK ORDER OF DISCRIMINATIONS TOWARD 
NEGROES BY WHITE PERSONS IN NEWARK, OHIO 


(L. C. Card No. Mic 58-3468) 


Donald Manuel Valdes, Ph.D. 
The Ohio State University, 1958 


As an organizing principle of An American Dilemma, 
Gunnar Myrdal presented an hypothesis referred to as the 
“white man’s rank order of discriminations.” The purpose 
of the present study is to test the hypothesis that white 
persons, when asked to rank various types of discrimina- 
tions in order of their importance, place them in the fol- 
lowing order: (1) prohibitions against sex relations and 
intermarriage, (2) prohibitions against social intercourse, 
(3) discriminations in the use of public facilities, (4) po- 
litical disfranchisement, (5) discriminations in the courts, 
by police, and other public servants, and (6) discrimina- 
tions in economic activities including the securing of land, 
credit, relief, and jobs. 

In addition to the above hypothesis several sub-hypothe- 
ses were examined. These sought to find a relationship 
between the rank ordering of the six types of discrimina- 
tion and eight variables: age, sex, occupational level, 
amount of education, home region of the respondent, length 
of residence in Ohio, size of the community in which the 
respondent was reared, and proximity of the respondent’s 
residence to Negro dwelling units. A seventh type of dis- 
crimination, housing, was tested for its position in relation 
to the rank order described by Myrdal. 

A questionnaire was developed by using a combination 
of the Thurstone and Likert techniques. Fifty-six items, 
eight for each of the seven areas of discrimination, were 
selected largely from those used by Banks. By paralleling 
that study insofar as possible, observations could be made 
relevant to Myrdal’s opinion that the Negro’s rank order 
of sensitivities to discrimination is the inverse of the »hite 
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man’s rank order of discriminations. Utilization of the 
Thurstone technique provided a basis for the selection of 
unambiguous items to represent a range in amounts of dis- 
crimination. 

The instructions for completing the questionnaire re- 
quested the respondent’s opinion regarding the “place” of 
the Negro. 

The items in the seven categories were interspersed 
and provided with five response choices. Validity was as- 
certained by the “known-groups” method. A pilot study and 
subsequent split-half analysis indicated the reliability of 
the questionnaire. 

A systematic sample of 200 was selected by choosing 
every sixty-eighth address in the Newark, Ohio, city direc- 
tory. The questionnaires were distributed by the writer. 
The results of the interviews were correlated with each of 
the variables. 

When subjected to an analysis of variance and t tests, 
none of the variables yielded significant differences. The 





effect of the proximity of Negro residence on the respond- 
ent’s scores appeared to be somewhat related to both the 
social and economic level of the Negroes and the length of 
time the Negroes have lived in the area. However, the 
graphic method employed in analyzing these data on the 
proximity of Negro housing variable did not permit precise 
evaluation. 

The rank order derived from the data was similar to 
that presented by Myrdal for three of the areas of dis- 
crimination: (1) sex and intermarriage, (2) social inter- 
course, and (3) public facilities. The positions of political 
(5) and legal (6) discriminations were lower than Myrdal’s 
observations, while economic (4) discrimination was higher. 
Rank order correlations with Myrdal and Banks yielded 
rho’s of .83 and -.94 respectively. When housing discrimi- 
nations (3) were considered, there was a shift in the rank 
order, which lowered the positions of public facilities, eco- 
nomic, political, and legal discriminations by one. 

Microfilm $2.00; Xerox $4.80. 95 pages. 
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THE ART OF SCENIC DESIGN AND STAGING 
FOR CHILDREN’S THEATRE 


(L. C. Card No. Mic 58-3523) 


Jed Horace Davis, Jr., Ph.D. 
University of Minnesota, 1958 


Adviser: Kenneth L, Graham 


Since the elevation of production standards is a goal to- 
ward which the leaders of the children’s theatre movement 
have always aspired, this study was instituted to determine 
the distinguishing qualities of scenery, costumes, proper- 
ties, and lights in the staging of plays for the childaudience. 

An examination of production photographs showed that 
practical problems of staging, precepts of design in the 
adult theatre, or simply catch phrases have seemed to de- 
termine the principles of design for children’s theatre 
since 1900. Children’s theatres apparently patterned their 
staging methods after the adult commercial theatre until 
the Twenties when the educational and community theatre 
designers began to take the lead in design for children’s 
theatre. Specific producing groups in all types of organi- 
zations set high standards, particularly if specialized de- 
signers worked with them or if stress was laid upon such 
matters by the director. Other groups apparently took ad- 
vantage of the “new stagecraft” concepts of “simplifica- 
tion” and “suggestion” to circumvent the practical diffi- 
culties of staging children’s plays at the sacrifice of some 
of the aesthetic qualities required of children’s theatre 
staging. In contradiction of “new stagecraft” precepts, 
stock settings continue to be advised as a solution to the 
complex problems of production. 

In an effort to formulate some principles of design and 
staging for children’s theatre, the literature of adult theatre 
scenic design and children’s theatre was examined with 
relevance to studies in child development, art education, 
and the present repertoire of children’s plays. 


Children of the average theatre-going age are basically 
realistic in their preferences and orientation. They must 
be clearly shown where, when, and under what circum- 
stances the action is taking place. They need visual help 
in sensing the mood and the deeper meaning of the play. 
They need to see and hear easily, to have their scenes un- 
rolling before them with a minimum of interruption, and 
to have the story projected fully to them through the actor. 
They need the emotional release that comes with success- 
ful accomplishment against formidible obstacles which 
should be concretely represented on the stage. They need 
to sense the beauty which can be a part of the world of 
theatre. 

The visual elements of production assume a high degree 
of importance in children’s theatre--an importance second 
only to that of the script and the actors. Care should be 
taken that the functions of careful documentation, effective 
“machine for theatre,” evocation of ideas relevant to the 
inherent intellectual and emotienal content of the play, and 
compensation for unmet psychological needs of children 

















and limitations of their language comprehension are ful- 

filled by the designer. 
Presentational styles of design seem to perform these 

functions less satisfactorily for children than do repre- 

sentational styles. Designers should beware of introducing 

confusing elements or those which require a high degree of 

translation by the child audience either as an element of 

style or as a component of simplification. Settings should 

not be simplified beyond the point at which their functions 

can be adequately performed. 
Standard principles of composition which maintain in 

any art form also apply to children’s theatre. In addition, 

color should be used to clarify the relative importance of 

items in the stage picture since it is the most noticeable of 

the elements. Warm, contrasting combinations are pre- 

ferred by children of the average theatre-going age. Lines 

are primarily important in defining shape. The size and 

position of masses convey the atmosphere of the locale and 
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the relative importance of objects. Light provides the con- 
trasts necessary for the correct interpretation of shape, 
for compositional emphasis and balance. 

Microfilm $4.70; Xerox $15.60. 365 pages. 


THE ROLE OF RHETORIC IN THE MORMON 
SUFFRAGE DEBATE IN IDAHO, 1880-1906 


(L. C. Card No. Mic 58-3607) 


Merrill Christian Hansen, Ph.D. 
Stanford University, 1958 


This is a study of the role rhetoric played during a con- 
troversy in which a minority religious group lost and re- 
gained its civil rights, specifically, the right to vote. The 
focus of the study is on rhetoric--principally the arguments 
which were found in the political speeches, letters, and edi- 
torials. Rhetoric is one of the dynamic factors in this po- 
litical controversy, and may be assessed in the light of the 
actions taken by political and religious leaders. 

Antagonism between Mormons and Gentiles (non-Mor- 
mons) developed in Oneida County in southeastern Idaho. 
Competition for the arable lands, clashes between Mormon 
farmers and Gentile stockraisers, disagreement over the 
virtues of mining, and fear of the rapid growth of Mormon- 
ism undergirded the local controversy. But the rhetoric 
of the debate stressed polygamy. Upon this issue all Gen- 
tile farmers, ranchers and miners could be united to ap- 
prove a moral campaign against Mormonism. 

Governor Neil of Idaho made Mormonism a territorial 
issue in 1880 when he asked the Legislature to enact a law 
which would disfranchise the religious minority. The Leg- 
islature was unwilling to enact such legislation until four 
years and three months later. The Test Oath law was ap- 
proved in 1885, by which time the rhetoric in the form of 
speeches and newspaper articles had created an anti- 
Mormon climate of opinion. 

The anti-Mormon political orators under the leadership 
of Fred T. Dubois used every available means to convince 
the Gentiles that polygamy was a moral evil, that Mormons 
practices polygamy and, therefore, that Mormonism was 
evil. They next persuaded the Legislature, through rhe- 
toric, that the evil could be controlled by disfranchising 
all Mormons. The political speakers for the Democratic 
party could only protest in vain that very few Idaho Mor- 
mons were polygamists. | 

After the Mormons were disfranchised, they could no 
longer attract audiences and their written arguments were 
seldom published in the newspapers. Those Democrats 
who persisted in speaking in defense of Mormon civil rights 
were called *Jack-Mormons” by the Republican orators. 
This guilt-by-association technique made Mormon defense 
dangerous for anyone who sought political preferment, 
since those who spoke for the Mormons failed to win elec- 
tions. © 

When Idaho sought statehood in 1890 with a constitution 
which disfranchised the Mormons, the Democratic mem- 
bers of the House of Representatives were free to discover 
and use every available means of persuasion in an attempt 
to defend the civil rights of the minority. The Republican 
rhetoric deemphasized the importance of disfranchisement, 
and Idaho was admitted as a Republican state. 





To protect the civil rights of Mormons in other Terri- 
tories, President Woodruff of the Mormon Church pub- 
lished a Manifesto which was a renunciation of plural mar- 
riage. When polygamy no longer existed .to shock estab- 
lished moral values, the Mormons were once again able to 
address audiences and use rhetoric to create a more tol- 
erant attitude towards the members of the sect. 

In 1893, William E. Borah became a vocal public cham- 
pion for the Mormons in Idaho. He campaigned over the 
entire state in an attempt to create a climate of opinion 
that would permit the repeal of the Test Oath law. This 
came in 1895, four years and four months after the Mor- 
mons renounced polygamy. On the matter of civil rights 
for this minority, the non-Mormons in Idaho made no quick 
decisions. 

Dubois attempted to renew the political restrictions in 
1904 and 1906 but failed. Since his rhetoric stressed po- 
lygamy when there were no polygamous marriages, it ap- 
pears that the rhetoric, unsupported by reality, was not 
persuasive. Microfilm $4.85; Xerox $16.20. 377 pages. 


THE INTELLIGIBILITY OF REITERATED SPEECH 
(L. C. Card No. Mic 58-3731) 


Donald Jack Sharf, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to investigate the effect on 
intelligibility of the repetition of speech sampled in time. 
The repetition is accomplished by filling in the gaps of in- 
terrupted speech with the previous samples. Various con- 
ditions of switching rate, duty cycle (speech-time fraction), 
build-up and decay in the switching operation, and noise 
are selected so as to explore their effects on intelligibility. 
Essentially, the experiment is a study of sampling in the 
time domain. The basic question is whether listeners de- 
rive any gain in comprehension from hearing information 
which they have heard before. | 

The general plan of the study is to pass speech signals 
(recordings of PB words) through the sampling and reiter- 
ating systems and to test the intelligibility of the resulting 
speech by means of listeners. Interruptions are obtained 
by means of an electronic switch and appropriate delay 
times for repeating the speech samples are obtained with 
a four-channel tape recorder and an electrostatic recorder. 
Adult males trained in phonetics and familiar with the gen- — 
eral nature of PB words are used as listeners. 

The intelligibility scores obtained with four listeners 
for reiterated speech are similar to those obtained for in- 
terrupted speech. For the 50% duty cycle condition, there 
is no advantage to repetition. For the 25% duty cycle con- 
dition, there appears to be an advantage to repetition at 
lower switching frequencies and a disadvantage at higher 
switching frequencies. Statistical treatment of the data in- 
dicates significant differences between the two conditions 
of speech distortion. 

Retesting of some conditions with two listeners indi- 
cates variability in the intelligibility scores of listeners. 
Intelligibility curves for both reiteration and interruption 
are higher for relistening than they are for original listen- 
ing. This improvement is attributed to familiarity with the 
PB words and adaptation to the conditions of speech distortion. 
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Intelligibility tests are made with two listeners for in- 
terrupted speech at a 25% duty cycle and a switching rate 
of 50 interruptions per second using time constants of 0.1, 
0.5, 1.0, and 2.5 milliseconds in the switching operation. 
No significant improvement in intelligibility is found with 
gradual build-up when the entire build-up phase is confined 
to the on-time of the switching period. 

Data are obtained with two listeners at various signal- 
to-noise ratios for normal speech, reiterated speech, and 
interrupted speech. At S/N ratios of -5, 0, and 5 db, the 
intelligibility levels of both reiterated speech and inter- 
rupted speech are approximately 30 to 40% lower than for 
normal speech. There appears to be little difference be- 
tween reiteration and interruption when S/N ratios are 
based on integrated measurements of amplitude. If instan- 
taneous amplitude measurements are employed, reiteration 
is approximately 20 to 30% higher in intelligibility than in- 
terruption. 

On the basis of the results, the following conclusions 
are made: 

1. The intelligibility of reiterated speech and inter- 
rupted speech is a function of the duty cycle and the switch- 
ing frequency. | 

2. The sampling rate of optimum intelligibility for re- 
iterated speech and interrupted speech is determined by 
the durational characteristics of speech sounds and the 
perceptual abilities of listeners. 

3. Subjects .differ in their ability to understand reiter- 
ated speech and interrupted speech. 

4. Reiterated speech is slightly more intelligible than 
interrupted speech at optimum sampling rates and slightly 
less intelligible at higher sampling rates. 

0. Reiterated speech is more intelligible than inter- 
rupted speech in noise if signal measurements are based 
on the instantaneous amplitudes of the speech samples. 

6. Build-up and decay in the switching operation has 
little effect on intelligibility when the entire switching op- 
eration is confined to the on-time of the switching period. 

Microfilm $2.00; Xerox $3.50. 56 pages. 


AN INVESTIGATION OF PUBLIC ADDRESS 
AS TAUGHT BY THE BAPTIST TRAINING UNION 
OF THE SOUTHERN BAPTIST CONVENTION 


(L. C. Card No. Mic 58-2855) 


Thomas Lee Tedford, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Waldo W,. Braden 


The purpose of this investigation is to determine (1) the 
extent to which the principles and practice of public ad- 
dress are taught by the Baptist Training Union of the South- 
ern Baptist Convention, and (2) the nature of the instruc- 
tion in public address. The study considers the teaching 
of speaking to Baptist laymen of the ages of nine through 
adulthood. It attempts to ascertain why Baptists feel that 
learning to speak is important, to whom speech instruction 
is given, to what extent the principles of public address are 





taught, in what manner speech principles are communi- 
cated, to what degree speech practice is provided, and by 
what method speaking is taught. 

The sources of the study include Training Union publi- 
cations, correspondence with writers and officials of the 
Union, interviews with writers and officials of the organi- 
zation, questionnaires from the twenty-four states which 
conduct a Southern Baptist Speakers’ Tournament, records 
of the Baptist Sunday School Board, and the production 
script for an educational film sponsored by the Union. 

The Training Union published in its various periodicals 
numerous articles which dealt with speechmaking, some 
on discussion, and a few on public debate and parliamen- 
tary law. It does not have, however, an organized plan for 
regularly presenting the principles of public address, as 
is evidenced by the fact that there have been no significant 
articles on speechmaking since 1951, and none on discus- 
Sion since 1953. 

The Unionhas no study text which deals solely with the 
principles and practice of public address. However, it 
does have one text for adults which includes a chapter on 
speechmaking, and some texts for juniors, intermediates, 
and young people briefly discuss the importance of learn- 
ing to speak, how to prepare a talk, and parliamentary 
law. 

The main method whereby speech practice is provided 
is as follows. (1) Each member of a local union is as- 
signed to one of two to four groups. (2) When a group is 
scheduled to conduct a weekly meeting each member is 
given a “part on the program” which usually consists of a 
short talk. (3) The individual who is to deliver a talk stud- 
ies specified material from a Training Union periodical, 
especially the expository paragraphs which concern his 
Subject. He is encouraged to look beyond the periodical 
for additional information. (4) The speaker is to plan his 
speech carefully, then (5) deliver it extemporaneously be- 
fore the union. 

In 1929 the leaders of the organization promoted prob- 
lem-solving discussion as the method for conducting the 
weekly meeting of the newly constituted Adult Union. By 
1935 they changed the meeting for adults into a symposium- 
forum because many Baptists were unable, because of poor 
educational background, or unwilling to plan effective 
problem-solving discussions. 

The Southern Baptist Speakers’ Tournament isa special 
training activity for Baptists of the ages of seventeen 
through twenty-four. Participants in this annual event pre- 
pare an original six-minute speech based upon one of the 
several Baptist-centered subjects published annually by 
the Training Union, then take part in an elimination con- 
test in the local church. The church winners go to an as- 
sociational elimination, the associational winners to astate 
elimination, and the state winners to the Southwide finals. 
Because of the promotion it receives, plus the element of 
competition involved, the Southern Baptist Speakers’ Tour- 
nament probably produces the best speaking of any Union 
activity. 

The study seems to indicate that the Training Union has 
an effective plan for training Baptist laymen to speak in 
the evangelistic, educational, and governmental activities 
of a Baptist congregation. 

Microfilm $3.70; Xerox $12.60. 287 pages. 
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THE DEVELOPMENT OF AUDIENCE 
PARTICIPATION PROGRAMS ON RADIO 
AND TELEVISION NETWORKS THROUGH 

THE SEASON OF 1956-57 


(L. C. Card No. Mic 58-3471) 


Patrick Errett Welch, Ph.D. 
The Ohio State University, 1958 


An audience participation program is defined as one in 
which certain non-professionals, under the guidance of a 
master of ceremonies, take part in the proceedings and 
add to the entertainment of the listening or viewing audi- 
ence. Formats include interviews or quizzes or both; and 
if there are prizes awarded to contestants or interviewees, 
these prizes usually include money, merchandise, or sam- 
ples of the sponsor’s product. Some programs of this type 
have allowed the home audience to participate through the 
use of the telephone. 

All programs of this general type are characterized 
by (1) emphasis on the use of participants who are non- 
professionals and (2) entertainment values stronger than 
informational values. 

The general audience participation classification may 
be divided into four basic patterns, each constituting a dif- 
ferent type of the same basic concept. These four patterns 
are found in (1) human interest programs; (2) studio quiz 
programs; (3) telephone quiz programs; and (4) “stunt” 
programs. Human interest programs are those which use 
extensively the personal interview of ordinary people, with 
hard luck stories exploited, and human interest values 
emphasized, either seriously or jokingly. Programs of the 
Studio quiz type include those in which individual members 
of the studio audience are asked questions. The basic idea 
of the telephone quiz is that of allowing the home audience 
to participate through the use of the telephone. Stunt pro- 
grams are programs in which both comedy and human in- 
terest are almost equally involved, where participants take 





part in games and stunts in many variations on earlier 
parlor games. 

Audience participation programs were first introduced 
to the national audience through network radio in 1934 with 
the NBC human interest program *Court of Human Rela- 
tions.” From this beginning, programs of the general type 
were modified into different patterns. Following the human 
interest pattern, studio quiz programs were introduced in 
1937 by way of “Professor Quiz”; telephone quiz programs 
were introduced in 1939 with “Pot O’ Gold”; and stunt pro- 
grams were introduced in 1940 with “Truth or Conse- 
quences.” | 

There were certain factors which were not constant in 
the extent of their influence on the development of audi- 
ence participation programs, but were constantly at work 
in determining what individual programs were presented 
on the various radio and television networks. These fac- 
tors were the availability of talent and program material, 
production costs, program popularity, and external factors 
over which the networks had no control. 

Individual programs of the audience participation type 
gained popularity in direct proportion to the combination 
of showmanship, human interest combined with conflict, 
integrity, and suspense. 

Programs of this type have been important in the his- 
tory of network programming because they were widely 
used as a result of their relative popularity and low pro- 
duction costs. These “real people” programs were created 
by the broadcasting industry. They have become a broad- 
casting staple. Since radio network programming is be- 
coming more and more daytime programming with empha- 
Sis on low-cost production, and television network pro- 
gramming is emphasizing low-budget offerings, particu- 
larly those with simple settings and small costs, there is 
every reason to assume that audience participation pro- 
grams will continue to play a major role in the future. 

Microfilm $5.30; Xerox $18.80. 415 pages. 
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A CHEMICAL AND HISTOCHEMICAL STUDY OF 
THE EFFECTS OF CERTAIN HORMONES ON THE 
PREPUTIAL GLANDS OF THE WHITE RAT 


(L. C. Card No. Mic 58-3062) 


Eula Lee Bingham, Ph.D. 
University of Cincinnati, 1958 


The present investigation is an attempt to elucidate the 
endocrine factors which produce changes in size, morphol- 
ogy, and sebum secretion in the preputial glands of the rat 
and to determine certain chemical and histochemical 
changes which may be correlated with these activities. 

The preputial glands of normal, castrate, hypophysec- 
tomized, and castrate-hypophysectomized, rats injected - 
with saline solution, progesterone, sebotropin, or with both 
progesterone and sebotropin were subjected to certain 
chemical analyses and histochemical tests. The chemical 
analyses of the glands included quantitative determinations 
of (1) total lipid, (2) phospholipid, and (3) total cholesterol. 

The histochemical techniques employed consisted 
(1) examination of sections colored with Sudan Black B or 
Sudan IV in order to determine the distribution of neutral 
fats, phospholipids, and other lipids in liquid phase, 
(2) study of sections stained with Baker’s acid hematein 
for localization of phospholipids, (3) examination of un- 
treated, digitonin-treated, and digitonin-acetone-treated 
frozen sections under polarized light for birefringent 
lipids, and (4) application of Schultz’s modification of the 
Liebermann-Burchardat test for detecting the presence of 
such unsaturated sterol molecules as cholesterol. 

‘The observations made in this investigation indicate 
that a combination of sebotropin and progesterone or a 
similar sex hormone (probably testosterone) are necessary 
to maintain fully the structure and secretory activity of 
preputial glands of the rat. This conclusion is based on 
such criteria as (1) increase or decrease in glandular 
weight, (2) quantity of certain chemical substances present, 
and (3) histological and histochemical changes within the 
glands. Microfilm $2.00; Xerox $3.00. 41 pages. 


CHANGES IN CONCENTRATION OF NUCLEIC 
ACIDS DURING INDUCED HYPERTROPHY 
AND ATROPHY OF SKELETAL MUSCLE 

IN THE WHITE RAT 


(L. C. Card No. Mic 58-3264) 


Douglas Clyde Bowman Jr., Ph.D. 
University of Washington, 1958 


Previous investigation had shown that upon section of 
the phrenic nerve there is a transient increase in the 
weight of the corresponding hemidiaphragm in rats, mice 
and rabbit. The maximum weight obtained occurs near the 
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seventh day in rats and amounts to an average of forty per 
cent over normal. Loss in weight then ensues and by the 
twentieth day the normal predicted weight has been reat- 
tained. Thereafter the loss in weight continues and signi- 
fies atrophy as in other denervated skeletal muscle. This 
weight increase is taken as a true hypertrophy because it 
represents an increase in wet weight, dry weight, contrac- 
tile and sarcoplasmic protein. 

Because of their roles in cellular growth and protein 
synthesis a study of the changes in amount of nucleic acids 
of the hemidiaphragm following section of its phrenic nerve 
was undertaken. Total desoxyribonucleic acid (DNA) re- 
mained nearly unchanged. There was an immediate in- 
crease in total ribonucleic acid which attained a maximum 
of sixty per cent over normal between the fourth and sev- 
enth day, thereby preceding the maximum weight increase 
by more than twenty-four hours. Having reached this max- 
imum the total RNA declined in a manner roughly parallel 
to weight loss of:the hemidiaphragm. 

To further evaluate the role of RNA in this induced hy- 
pertrophy of the hemidiaphragm a folic acid antogonist 
(aminopterin) was used to inhibit nucleic acid synthesis. 
For this phase of the investigation, one series of animals 
served as the controls. In this series the animals were 
given daily injections of aminopterin for a period of up to 
twenty days. There was a continuous decline in both total 
DNA and total RNA present in the hemidiaphragm. In other 
series the daily injections of aminopterin were coupled 
with sectioning of the phrenic nerve. In these animals the 
loss in DNA was quite similar to that obtained by daily in- 
jections of aminopterin alone. The weight increase of the 
denervated hemidiaphragm was depressed by approximately 
fifty per cent by this treatment, while the duration of the 
hypertrophy was shortened from twenty to thirteen days. 
The RNA showed an initial increase, reaching its maximum 
of nearly twenty per cent over normal between the second 
and fourth day. The maximum increase in RNA again pre- 
ceded the maximum weight increase by more than twenty- 
four hours. 

These results were discussed and it was concluded that 
they could best be interpreted by assuming only part of the 
RNA was actively involved in protein synthesis and this 
part was better able to overcome the block to RNA synthe- 
sis than the remaining RNA. 

The remainder of the work consisted of evaluating the 
role of the phrenic nerve in the changes which occur in the 
denervated hemidiaphragm. In one series the nerve was 
electrically stimulated prior to section in an attempt to 
move substances along the nerve which might alter the 
course of hypertrophy of the hemidiaphragm. In another 
series animals were given injections of malononitrile, 
which has been reported to increase nucleic acid and pro- 
tein synthesis in neurones, twenty-four hours prior to sec- 
tion of the phrenic nerve. In both cases the weight changes 
of the hemidiaphragm which ensued were not significantly 
different from animals in which only the nerve was sec- 
tioned. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 








ZOOLOGY 


911 





These results were discussed and an explanation to ac- 
count for this hypertrophy, which placed emphasis on the 
high physiological activity of the hemidiaphragm prior to 
section of its phrenic nerve, was suggested. 

Microfilm $2.20; Xerox $7.80. 167 pages. 


FUNCTIONAL AND ANATOMICAL CHANGES 
DURING REPRODUCTION IN PHEASANTS 
WITH SPECIAL REFERENCE TO 
INCUBATION AND BROODING 


(L. C. Card No. Mic 58-3832) 


Robert Peter Breitenbach, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Roland K, Meyer 
The purpose of this investigation was to study anatomi- 
cal, physiological, and behavioral changes occurring during 
reproduction. The relationship of these changes to annual 


fat cycles and survival in the hen pheasant is discussed. 
The problem was approached as follows: 


I. The effect of food intake was studied in relation to 
the annual fat and reproductive cycles by: 


1. Noting the effect of a constant high protein diet. 


2. Limiting the amount of food available to hens at 
all periods of the year. 


. A study was made of body weight, depot fat, and 
visceral weight changes during the various stages 
of reproduction: 


1. Laying 2. Incubation 3. Brooding 
. Pituitary prolactin levels were determined by bio- 


assay in laying, incubating, and brooding birds. 


An attempt was made to study broody behavior and 
to correlate broody activity with pituitary prolactin 
levels by: 


1. Studying normal broody behavior. 


2. Studving the effect of the stimulus of hatching on 
normal broody behavior and acceptance of 
chicks during various stages of incubation. 


RESULTS 


Pheasant hens were observed to vary their food intake 
throughout the year. Consumption was high during periods 
of fat deposition and reached a peak during the laying pe- 
riod. Birds restricted to 45 grams of food per bird per 
day showed evidences of the same cyclic mechanisms ob- 
served in ad lib birds. The enlargement of viscera nor- 
mally associated with degradation and assimilation of food 
in limited intake birds was interpreted as being due to an 
anticipatory mechanism. Egg production and egg size was 
significantly lower in limited intake birds. 

A comparison of laying, non-laying, incubating and 
brooding birds indicated that statistically significant 
changes occurred in body weight, depot fat, liver, pancreas, 





intestine, kidney, gizzard, heart and spleen. Birds which 
incubated and brooded chicks were in much poorer condi- 
tion, as measured by body weight and depot fat, than were 
non-brooding birds. Bioassay of ovarian tissue for pro- 
gesterone yielded negative results for all stages tested. 
Pituitary prolactin was measured by bioassay in laying, 
incubating, brooding and non-brooding birds. It was ob- 
served that pituitary prolactin levels rapidly rose during 
the early part of incubation reaching a peak about the mid- 
dle of the incubation period. As incubation and brooding 
progressed, pituitary prolactin levels fell. After 20 days 
of incubation, pituitaries from 2 brooding cocks contained 
less prolactin than pituitaries from non-brooding cocks. 
Non-laying hens also showed higher pituitary prolactin 


_ titers than did laying hens. 


An analysis of broody activity indicated a progressive 
development of broody behavior as incubation progressed. 
Some types of incubation behavior were observed only dur- 
ing the later portions of incubation. The time of hatching 
was altered by exchanging clutches of eggs between incu- 
bating hens. This method provided an opportunity to test 
the effect of the stimulus of hatching and the presence of 
chicks on hens in various stages of incubation. Our results 
indicated that chicks are not readily accepted until after 
the middle of the incubation period. 


CONCLUSIONS 


Inherent cyclic mechanisms appear to exist in pheas- 
ants which affect and control annual fat cycles. The great- 
est increase in fat stores occurs during reproduction. 

Incubation and brooding by pheasants results in a rapid 
loss of body weight, depot fat, and weight of most of the 
viscera. This loss is much less in birds which do not in- 
cubate eggs or brood young. Theoretically this may place 
incubating birds at a physiological disadvantage in survival 
and in regaining peak winter weights. 

Pituitary prolactin levels rapidly rise during early in- 
cubation to a high during mid incubation which appears to 
correlate well with acceptance by the hen of newly hatched 
chicks. The relationship of normal broody activity to pro- 
lactin levels and survival is discussed. 

Microfilm $2.00; Xerox $5.40. 110 pages. 


A STUDY OF FLUCTUATIONS IN ABUNDANCE, 
GROWTH, AND SURVIVAL IN THE EARLY LIFE 
STAGES OF THE RED SALMON (ONCORHYNCHUS 

NERKA WALBAUM) OF THE WOOD RIVER 
LAKES, BRISTOL BAY, ALASKA 


(L. C. Card No. Mic 58-3266) 


Robert Louis Burgner, Ph.D. 
University of Washington, 1958 





The young red salmon (Oncorhynchus nerka) of the 
Wood River Lakes, Bristol Bay, Alaska, were studied to 
determine fluctuations in abundance, growth, and survival, 
and to ascertain causes of these fluctuations. 

Indices of seasonal and annual variation in numbers of 
young salmon migrating seaward were obtained by fishing 
fyke nets at the outlet of the lake system. Sampling sys- 
tems to determine changes in age and growth of these 
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seaward migrants were developed, including a method 
whereby the majority of fish sampled were measured alive 
and released. Diurnal changes in size of smolts migrating 
were found. 

The relationship between magnitudes of parent escape- 
ment of red salmon in the Wood River Lakes and of sea- 
ward migrants produced was found to be highly variable for 
the year classes 1949 through 1955. Sources of variability 
in growth and survival were therefore sought. The amount 
of growth attained by yearling smolts during the early part 
of the growing season and the timing of the seasonal mi- 
gration were related to timing of breakup of lake ice and 
temperatures following breakup. The scales of seaward 
migrants and of returning adults were utilized to show that 
size at seaward migration varies with lake of origin. Dif- 
ferences between years and between lake areas in growth 
attained during the first year of life are associated with 
differences in lake population density. 

Size of yearlings at the time of seaward migration is 
shown to influence marine survival and/or age at return. 

Methods of determining abundance of free-swimming 
young red salmon at intermediate life stages within the 
lakes were investigated as a first step toward ascertaining 
more precisely the time, place, and causes of variability 
in freshwater survival. Specially designed floating lake 
traps were fished each summer over a period of several 
years. Catches of red salmon fry (age 0) were highest 
during June and early July, following lake-ice breakup. 
Changes in seasonal catch pattern were partially explained 
by observed seasonal differences in fry development, dis- 
tribution, and behavior. The seasonal changes in catch pat- 
tern of red salmon fry and threespine sticklebacks were 
compared. Environmental changes influencing both red 
fry and sticklebacks create seasonal variability in availa- 
bility of these species to inshore gear. 

In order to determine the significance of the differences 
between years in level of fry catch in inshore lake traps, 
independent methods of measuring abundance were intro- 
duced in 1957. Trials of the floating lake traps set in off- 
shore positions suggest that fluctuations in red fry catch 
may be less severe than in inshore trap locations, and that 
offshore catches will persist later in the season, both of 
which are desirable features for abundance indexing. How- 
ever, magnitude of catch of the traps in offshore locations 
was low. | 

Sampling by means of a ten-foot diameter net towed be- 
tween two outboard boats was tried and proved successful 
in capturing young red salmon and threespine sticklebacks 
in sufficient numbers to give promise as a means of in- 
dexing abundance. Tows ator very near the surface were 
successful; deeper tows failed to capture fish in numbers. 
It was demonstrated that in mid-summer the zooplankton 
on which the young salmon feed are abundant near the sur- 
face for only a short period each day, during hours of re- 
duced light, but that concentrations at that time are dense, 
favoring fish feeding near the surface at night. Red fry 
were found to be virtually absent in offshore tow-net hauls 
in June and July, but were captured consistently in August 
and September. The distribution of red fry may prove suf- 
ficiently uniform in late summer to make indexing of their 
abundance by tow net feasible. 

Microfilm $2.85; Xerox $9.80. 220 pages. 





A COMPARATIVE SEROLOGICAL AND 
MORPHOLOGICAL STUDY OF THE FAMILY 
TRYPANOSOMIDAE DOFLEIN, 1901 


(L. C. Card No. Mic 58-3521) 


Truman Benton Clark, Jr., Ph.D. 
University of Minnescta, 1958 


Supervisor: F.G. Wallace 


A comparative morphological and serological study has 
been carried out involving 11 species of the family Tryp- 
anosomidae. The serological approach was attempted in 
an effort to determine whether such a method could yield 
information about the relationships and evolution of a 
rather broad range of species including flagellates which 
parasitize insect hosts exclusively as well as those which 
parasitize fish, amphibians, reptiles, birds and mammals. 
It was concluded that serological agglutination of whole 
organisms was too sensitive a test to be used on sucha 
broad range of species, although it may prove of value in 
providing evidence for the identification of morphologically 
identical species. 

The morphological study has shown that a contractile 
vacuole is present in not only Crithidia fasciculata as 
pointed out by Ketterer, but in at least four genera of the 
family Trypanosomidae. As far as the writer has been 
able to determine, there is no mention in the literature of 
a contractile vacuole in either the genus Leishmania or 
the genus Trypanosoma; in fact, in most texts on the Pro- 
tozoa the entire family Trypanosomidae is said to be with- 
out a contractile vacuole. The cytopharynx which was re- 
ported by Ketterer in Crithidia fasciculata was found to be 
a constant feature throughout the four genera studied as 
well. Four distinct morphological types corresponding to 
the four genera investigated are discussed in the light of 
these findings. Herpetomonas culicis was found to resem- 
ble the genus Trypanosoma most closely while H. oncopelti 
was found to be practically identical to Crithidia fascicu- 
lata, the type species of the genus Crithidia. 

A study of the so-called trypanosome-form of H. mus- 
carum revealed that the kinetoplast arrives in a post nu- 
clear position by the elongation of the cytopharynx rather 
than the migration of the cytopharyngeal region posteriorly 
along the dorsal surface of the body as in the case of the 
genus Trypanosoma. It was therefore concluded that they 
are not homologous and the term trypanosome-form should 
not be applied in this case. 

Microfilm $2.00; Xerox $4.20. 78 pages. 


























A STUDY OF THE MORPHOLOGY, BIOLOGY AND 
TAXONOMY OF THE TRYPANOSOMES OF ANURA 


(L. C. Card No. Mic 58-3525) 


Louis Stanley Diamond, Ph.D. 
University of Minnesota, 1958 


Trypanosoma pipientis Diamond, 1950, T. ranarum 
(Lankester, 1871) Danilewsky, 1885, T. chattoni Mathis 
and Leger, 1911 from Rana pipiens and a new species from 
Rana sphenocephala were isolated in culture and studied 
in laboratory reared trypanosome-free Rana pipiens. The 
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first and last of these trypanosomes were found to be mono- 
morphic species, the second, polymorphic. Failure to de- 
tect a trypanosomal stage in the third species, T. chattoni, 
led to questioning the generic status of this parasite. The 
transmission of T. pipientis by the leech Placobdella 
phalera was demonstrated and the development of the para- 
site in the leech studied. : 

The study of trypanosome infections in laboratory reared 
frogs initiated with material from pure cultures enabled 
the writer to clarify the concept of polymorphism and to 
establish criteria for differentiation of species, subjects on 
which there has been wide differences of opinion. Poly- 
morphism in anuran trypanosome species was found to ex- 
ist in a much more limited form and to a much more lim- 
ited extent than was inferable from previous studies. 
Minimum requirements for the creation of a new species 
should consist of a set of differential morphological char- 
acters of the trypanosomal stage (i. e. overall shape, in- 
ternal and external measurements, shape of kinetoplast, 
orientation of nuclear axes, condition of body surface, cyto- 
plasmic structure, etc.). But because polymorphism does 
occur in some species, because the co-existence of more 
than one species in the anuran host is the usual occurrence 
rather than the exception, and because superficial resem - 
blances between species exist in some stages of develop- 
ment these characters cannot be relied upon if obtained 
from studies of trypanosomes in natural infections. They 
must be obtained through a study of the morphology and 
development of the parasite in an experimental infection 
induced in a laboratory reared, trypanosome-free host. 
With this foundation, a critical review of the taxonomy of 
the tailless amphibia was presented. 

Microfilm $2.55; Xerox $8.80. 195 pages. 








POPULATION MEASUREMENTS AND 
HOST DAMAGE POTENTIAL OF 
THE SARATOGA SPITTLEBUG 


(L. C. Card No. Mic 58-3529) 


Herbert George Ewan, Ph.D. 
University of Minnesota, 1958 


Adviser: A. C,. Hodson 


This dissertation presents the results of 3 years’ stud- 
ies of the biology, damage potential, and population survey 
techniques of the Saratoga spittlebug, Aphrophora sarato- 
gensis (Fitch). All previous studies of this insect as an 
economic pest are also summarized. 

The Saratoga spittlebug is distributed from Minnesota 
eastward in the northern portion of the United States and 
in adjacent parts of Canada. It was first discovered dam - 
aging red and jack pine plantations in the Lake States in 
1941. In the heavily infested area of northern Wisconsin 
and Upper Michigan, an average of about 10,000 acres of 
plantations has been treated annually with DDT to control 
the pest. 

The adult stage prefers to feed upon red pine trees 2 to 
15 feet in height and, where conditions are suitable, con- 
siderable tree damage and mortality result. The most 
important prerequisites for the buildup of damaging popu- 
lations are the presence of woody shrubs and dense ground 








cover within the plantations. The nymphal stages of the 
pest do not feed upon pine trees. Instead, they choose to 
feed near the root collar region of low-growing shrubs and 
herbs. The preferred alternate hosts in the Lake States 
are sweetfern and Rubus spp. Adult transformation and 
the change to feeding on the pine hosts occur during early 
July. There is one generation per year and over-wintering 
takes place in the egg stage under the outer scales of red 
pine buds. 

Natural control of the Saratoga spittlebug is effected by: 
(1) late spring frosts which occasionally cause mortality of 
the young nymphs, (2) desiccation of early instar nymphs 
in the more open plantations during periods of hot, dry 
weather, (3) egg parasitism by two species of Chalcids (up 
to 10 percent noted during current studies), (4) adult para- 
sitism by an unknown Pipunculid (up to 50 percent noted 
during current studies), (5) a minor amount of predation by 
ants and spiders, (6) an infrequently observed fungus dis- 
ease of the nymphs, and (7) shading-out of the alternate 
hosts caused by normal crown closure after the trees reach 
a height of about 15 feet. | 

The adults feed by inserting their mouthparts in and 
withdrawing liquid from the cortex of the needle-bearing 
internodes. Considerable histological disruption occurs at 
the cambial-xylem interface at each feeding scar. Various 
studies have shown that the direct cause of tree damage is 
water conduction blockage due to an accumulation of feeding 
scars in the xylem. The earliest gross symptom of dam- 
age to red pines is the death of small twigs attached to the 
2-year-old growth of the branches. When this occurs, ir- 
reparable damage has generally been done and stunting, if. 
not top killing and whole tree mortality, rapidly follows. 
The most practical method of identifying potentially dam - 
aging infestations is measurement of the insect population 
in relation to the tree size and density. The insect popu- 
lation is measured by counting the average number of 
nymphs per 1/10 milacre. The tree size and density is 
expressed as a product of the average tree height (in feet), 
the average number of living branch whorls per tree, and 
the average number of trees per acre. This product is 
labeled “tree units.” It was found that an average of about 
one numph per tree unit will result in a sufficient adult 
population to cause tree damage within one or two seasons. 
The survey technique described is used annually on thous- 
ands of acres of red pine plantations in the Lake States, It 
is believed that the Saratoga spittlebug will remain a very 
serious problem to forest managers in this area until the 
trees on the extensive acreages of plantations grow out of 





the susceptible height range. 


Microfilm $2.00; Xerox $6.60. 139 pages. 
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A STUDY OF HISTOMONAS MELEAGRIDIS, 
A PROTOZOAL PARASITE TRANSMITTED 
BY A NEMATODE 


(L. C, Card No. Mic 58-3531) 


Byron Junius Gibbs, Ph.D. 
University of Minnesota, 1958 


Supervisor: F.G,. Wallace 


The discovery and subsequent studies on Histomonas 
meleagridis, the causative organism of blackhead in chick- 
ens and turkeys, are reviewed. The indirect evidence of 
its transmission through the eggs of the cecal worm, 
Heterakis gallinae, is noted. 

In the present study a survey of 3,700 chickens was 
made, and it was found that 3,358 of these birds had cecal 
worms with an average of 23 worms per bird. The female 
worms collected from these birds were placed in a 1% 
formalin solution to allow the eggs contained within the 
uteri to embryonate., 

Worms to be sectioned were killed and fixed in Gilson’s 
fixative. Dehydration was carried out with the butyl alco- 
hol technique and the worms were embedded in rubber par- 
affin. Giemsa’s stain was found to be most satisfactory for 
differentiating the protozoa. 

A medium suggested by Tyzzer (1934) was found to be 
satisfactory for culturing Histomonas from the cecal con- 
tents of infected birds. 

In order to separate infected from uninfected worms, 
each of fifty two-week old chicks was fed a single female 
cecal worm containing embryonated eggs. The chickens 
were sacrificed after 45 days and the cecal contents from 
each bird were cultured for Histomonas. Worms from 
birds containing 6 or more females and whose cecal con- 
tents were negative for the protozoon were divided into two 
groups. One of these groups from each bird was fed to a 
turkey poult and the other group was fed to a two-week 
chick. Offspring of worms proved to be negative, by their 
inability to produce blackhead in turkey poults, and by neg- 
ative cecal cultures, were sectioned. The gross and mi- 
croscopic anatomy of the worm was reviewed. 

Worms proved to be positive for the protozoon were 
sectioned and by comparing the sections to those from un- 
infected worms, the protozoa within the infected worms 
were identified. Protozoa within infected worms were 
found in the pseudocoel, the walls of the oviduct, and in the 
eggs of the ovary, oviduct, and uterus. They varied be- 
tween 4 and 7.5 micra in diameter and a blepharoplast 
could be identified in some. 

No attempt was made to study the method by which the 
protozoa escape from the worm, but the possibility of the 
organisms leaving the worms during the molt of the 
second-stage larva or escape through the mouth opening 
is mentioned. Microfilm $2.00; Xerox $4.60. 89 pages. 

















RESULTS OF EMBRYONIC AND LARVAL 

EPIPHYSECTOMY IN THE SALAMANDER, 

TARICHA TOROSA, AND OBSERVATIONS 
ON SCOLIOSIS 


(L. C. Card No. Mic 58-3611) 


Douglas Elliott Kelly, Ph.D. 
Stanford University, 1958 


The function of the pineal apparatus and associated 
structures has long been, and remains, a controversial 
subject. This fact seems especially true in study of the 
pineal body, or epiphysis, in lower vertebrates where there 
is considerable structural variation among and within 
classes. 

Recently, Pflugfelder described body curvatures, pitui- 
tary changes, and extreme thyroid hyperplasia after ther- 
mocautery of the pineal region of young guppies. These 
effects could be corrected to some degree by application of 
epiphyseal extracts. This work was interpreted as evi- 
dence of an endocrine pineal function, and suggests that a 
developmental role may be involved. The present study 
has been directed toward determining whether similar, or 
other effects might result after surgical epiphysectomy on 
embryos and larvae of the salamander, Taricha torosa. as 

Study of normal pineal development in this species re- 
veals a rather “functional-appearing” vesicle during very 
early larval stages. This appearance, however, is lost as 
development proceeds, due to extreme flattening which the 
vesicle soon undergoes. 

A series of operations involving embryonic removal of 
the whole diencephalic roof including the presumptive pin- 
eal area resulted in abnormal body curvatures (scoliosis) 
in 24 of 51 animals. Scoliosis characteristically developed 
near onset of metamorphosis, and was the only defect ob- 
served in experimental animals. Dissection and histologic 
examination of these animals suggested a correlation be- 
tween lack of pineal regeneration and onset of scoliosis. 
Similar extirpations performed on 4 larvae which were 
very near metamorphosis produced immediate scoliosis in 
2 animals, but cast doubt as to whether pineal deficiency 
was directly responsible since all 4 animals were later 
found to lack pineals. 

To test whether scoliosis was actually due to pineal ab- 
sence, or damage of another nearby brain area, a series of 
regional operations was performed in which various dis- 
crete subdivisions of the di- and mesencephalic roof were 
removed at very late tailbud stages. One type of operation 
in this series included 45 precise extirpations of the de- 
veloping pineal bud. Normally slow, but fairly complete 
regeneration follows this operation. However 4 distinct 
cases were studied in which no such regeneration occurred. 
Like all animals of this series, these 4 developed quite 
normally. It was concluded that scoliosis is not due spe- 
cifically to lack or non-regeneration of the epiphysis, and 
that T. torosa thus deprived of a pineal body can develop 
normally well beyond metamorphosis. 

Close attention was paid to the condition of thyroids in 
all experimental animals examined histologically. The ob- 
servations, including those on pineal-deficient or scoliotic 
animals, showed nothing resembling the hyperplasia de- 
scribed in Pflugfelder’s experiments. Typically, thyroids 
of experimental animals appeared quite normal compared 
to controls -- a fact in agreement with the normal growth, 
activity, and metamorphosis observed during development. 
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The regional operations failed to identify the brain area 
actually responsible for scoliosis, since none of the opera- 
tions produced the defect, and histological examinations 
showed that, generally, these various extirpated areas had 
regenerated to a high degree, Attempts to isolate the 
scoliosis -producing area at the earliest possible age using 
Small extirpations must probably be done at still later 
stages to produce the effect of the original diencephalic 
roof extirpation. 

Histological study of the actual region of scoliosis pro- 
vided some insight into the nature of this defect. Prohably 
no general bone or cartilage development process has been 
altered; rather the cause of scoliosis appears to be an ex- 
trinsic force acting on vertebrae to cause suppression of 
cartilage cell growth on one side and relative promotion on 
the other. Muscular elements of the area show no sign of 
atrophy. Further study of the mechanism of this scoliosis 
is indicated. Microfilm $2.00; Xerox $4.60. 87 pages. 


A REVISION OF THE PACHYGASTERINAE 
(DIPTERA: STRATIOMYIDAE) OF NORTH 
AMERICA NORTH OF MEXICO 


(L. C. Card No. Mic 58-3546) 


Kenneth James Kraft, Ph.D. 
University of Minnesota, 1958 
Supervisor: Edwin F, Cook 

The Pachygasterinae is a subfamily of stratiomyids 
composed of small flies (2.0-3.6 mm. in length) whose lar- 
vae are commonly found under the moist bark of dead 
trees. 

Section one of this paper is a discussion of the external 
morphology of the adults and larvae of the subfamily based 
on Neopachygaster maculicornis (Hine). Details of the 
morphology are illustrated. 

The taxonomy of the group is dealt with in section two. 
Keys for the determination of the species of adults and 
larvae are given. The author supports the generic con- 
cepts of previous authors who established the five genera 
into which the North American species are placed. 

Thirteen new species are described and eight previ- 
ously described species are redescribed. The head and 
thorax of every species is illustrated and there are draw- 
ings of the male and female terminalia of nearly all spe- 
cies. The species included in the paper are: Berkshiria 
albistylum Johnson, Zabrachia cornutum sp. n., Z. hebi- 
cornutum sp. n., Z. beameri sp. n., Z. microcephalum ¢ sp. 
n., Z. parvum sp. “n., Z. albipilum sp. n., Z. lophum sp. n., 
Z. ‘plicatum sp. n., Z. ‘polita Coquillett, Z knowltoni sp. n., 
Neopachygaster occidentalis sp. n., N. maculicornis (Hine), 
N. vitreus Hull, N. reniformis Hull, Eupachygaster puncti- 
fer “Malloch,.- E. fusca sp. n., E. henshawi Malloch, Pachy- 
gaster pulcher Loew, P. characta sp. n., and P. montana 
sp. n. Microfilm $2. 00; Xerox $5.00. 100 pages. 





























MAMMALS OF RIPLEY AND JEFFERSON 
COUNTIES, INDIANA 


(L. C. Card No. Mic 58-3070) 


Dwight Marsee Lindsay, Ph.D. 
University of Cincinnati, 1958 


A study was made of the mammals of Ripley and Jeffer- 
son Counties, Indiana, to determine the occurrence of spe- 
cies in the area and to relate their occurrence to the known 
distribution. This area is largely composed of an unusual 
physiographic feature of low relief and poor drainage 
known as the “flats.” 

Field studies, including observations and collections 
were made over a period of six years. The mammals were 
trapped, shot, taken by hand, found dead or obtained from 
trappers and hunters. Museum skins and skulls were pre- 
pared from these specimens. Local residents were inter- 
viewed concerning their knowledge of the past and present 
occurrence of easily recognized mammalian species. 
Museum specimens of mammals from this area were ex- 
amined. Particular attention was given to establishing the 
taxonomic status of critical subspecies. These results 
were correlated with the known distribution as given in the 
literature. 

Thirty-five species of native or naturalized mammals 
were found to inhabit the area, and twenty-four additional 
species were listed as possible inhabitants because their 
known ranges are nearby. Gaps in known distributions 
were filled in some cases but unexplained anomalies re- 
main in others. The mammalian response to the changing 
ecological complex as indicated by the past and present 
occurrence of the several species provided a basis for the 
study. The ecological situation in this area is basically 
one of disclimax, in which the mammals are responding as 
a major part of the ecosystem. It is in the light of this re- 
adjustment that the present status of the mammalian fauna 
is studied and speculations made concerning its future. 

Microfilm $2.00; Xerox $5.60. 113 pages. 


UTILIZATION OF FOOD BY THE RE®F 
FISHES HOLACANTHUS BERMUDENSIS 
AND EPINEPHELUS GUTTATUS 


(L. C. Card No. Mic 58-3711) 


David Washington Menzel, Ph.D. 
University of Michigan, 1958 








The purpose of this study is to compare the relative 
efficiency with which two species of Bermuda reef fishes 
utilize their food for growth. In order to evaluate the im- 
portance of plant matter in its diet the angelfish, Holacan- 
thus bermudensis, an omnivore, was fed algae. To deter- 
mine how initial size and temperature change influence its 
growth the red hind, Epinephelus guttatus, a carnivore, was 
fed a diet of fish. 

Three size groups of the angelfish and red hind were 
captured on the Bermuda reefs, and retained in experi- 
mental feeding tanks for 21-day periods. Feeding experi- 
ments were conducted at three temperatures which approx- 
imate the extreme (19° C. and 28° C.), and the median 
(23° C.) annual water temperatures in Bermuda. 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








916 ZOOLOGY 





Prior to each experiment a series of control fish was 
analyzed for water, fat, and protein content. Experimental 
fish were also analyzed and the deposition of organic con- 
stituents was measured. Daily collection of feces made it 
possible to estimate the amount of food that was absorbed 
from the intestine. 

Feeding rates of the angelfish were influenced by tem - 
perature. Large (200 to 300 gram) and medium-sized (100 
to 200 gram) fish ingested twice as much at 28° C. as at 
19° C.; small fish (50 to 100 gram) ate 3.5 times more (a 
rate of 8.1 percent of the body weight per day). The effec- 
tiveness with which fractions of the algae were absorbed 
from the intestine ranged from 82 to 91 percent for nitro- 
gen, and 63 to 79 percent for total carbohydrates. 

Growth was not achieved by the angelfish at any tem- 
perature, although sufficient energy was ingested for main- 
tenance. Lack of growth is attributed to the low nitrogen 
content of the algal diet. The ability of fish to maintain 
weight was dependent on the attainment of energy balance. 
The deposition of fat occurred on energy intake in excess 
of metabolic requirements, whereas fat was depleted when 
the energy balance was negative. In a few instances suffi- 
cient nitrogen was ingested to prevent the breakdown of 
body proteins, but in general negative nitrogen balance re- 
sulted. The rate of endogenous nitrogen excretion was 
calculated at 7.5 mgm/kcal./day. 

Red hinds grew significantly at all temperatures. Both 
the rates of growth and relative feeding increased markedly 
between 23° C. and 28° C., but not between 19° C. and 23° C. 
Small fish (130 to 240 gram) ate relatively more, and grew 
relatively faster, than fish of the two larger sizes (300 to 
450 grams and 500 to 700 grams). The growth rates and 
feeding rates of the two larger sizes of fish were compara- 
ble at all temperatures. | 

The efficiency with which proteins were utilized for 
growth was highest among small, and equal among the two 
larger sizes of fish. It did not vary with temperature. The 
rate of fat deposition was inversely related to the size of 
fish; the smaller the fish the greater was the deposit per 
unit intake. Relatively more fat was synthesized at 28° C. 
~» at 23° C. or 19° C. Proteins were converted to fat at 
28°C. 

The number of calories retained per unit caloric intake 
decreased with increase in the size of fish; this ratio was 
not influenced by temperature. No correlation was found 
between the relation of weight gain to weight of food and the 
utilization of energy. 

A major conclusion to be drawn from this study is that 
angelfish cannot grow on plant matter alone, although their 
natural diet consists largely of vegetation. From this it is 
possible to surmise that herbivorous fishes in general 
probably cannot grow on naturally occurring plant matter 
alone unless: (1) they feed at a rate in excess of 8 percent 
of their body weight per day; and (2) they do not select in- 
dividual algae with a high nitrogen content. The growth 
rates of red hinds, at least between 19° C. and 28° C., are 
influenced directly by the amount of food consumed. Tem- 
perature changes influence growth only as they influence 
feeding rates. Microfilm $2.00; Xerox $4.60. 87 pages. 





THE BIONOMICS OF THE GARDEN 
SYMPHYLID, SCUTIGERELLA 
IMMACULATA (NEWPORT) 


(L. C. Card No. Mic 58-3821) 


Milton George Savos, Ph.D. 
Oregon State College, 1958 








Major Professor: Charles H, Martin 


The garden symphylid, Scutigerella immaculata (New- 
port), is one of the most serious pests of agriculture in 
Oregon. It attacks a wide range of both wild and cultivated 
host plants. Biological studies were initiated for the in- 
corporation of life history data with control measures. 

Because the Symphyla exhibit striking affinities with 
insects, they have been considered as possible insect an- 
cestors. The literature pertaining to the taxonomic and 
phylogenetic relationships of the Symphyla is reviewed. 
Papers dealing with the bionomic aspects of the garden 
symphylid are briefly mentioned but largely covered in the 
text of the thesis. 

The egg, first and second instar nymphs and the adult 
are described along with a short discussion of the “spinning 
glands” found in the cerci. The genital openings of the two 
sexes are described and pictured. A novel method of sex- 
ual determination is also presented. 

Symphylids are long-lived and continue to molt periodi- 
cally throughout their lives. As many as sixty molts have 
been reported in the literature for one individual kept in 
captivity for three and one-half years. The mechanics of 
molting, as observed by the writer, are described in detail. 

Laboratory studies were conducted to determine the 
relationship of the feeding and molting habits of symphylids. 
The feeding of symphylids was found to be intermittent and 
related to molting. In general, the intermolt period was 
characterized by a feeding phase interspaced between two- 
non-feeding phases. The latter phases occur just before . 
and after a molt. The data indicate that symphylids re- 
quire a certain minimum nutrition before they molt. Some 
symphylids exhibited patterns to one or the other of the 
non-feeding phases but their behavior was not ccnsistent 
aS a group. 

All instars of the garden symphylid can usually be found 
throughout the year in the Willamette Valley. The major 
egg-laying period begins about February and ends about 
September. There appear to be two peaks of egg laying, 
one in May and the other in late August or early September. 
The data indicate that symphylids that hatch from eggs 
laid in May can complete development and lay eggs by 
September. The adults and third instar nymphs appear to 
be the major overwintering forms. 

Extraction and sampling techniques used in studying 
symphylid field populations are discussed. 

In a 13-month study of symphylid vertical distribution, 
most symphylids were usually found at a depth of six to 
twelve inches in the soil and the movements of the popula- 
tion tended to pivot about this area. The vertical distribu- 
tion of the symphs and the adults was not the same in all 
the sampled layers (six-inch layers to a depth of two feet), 
and the data indicate that the adults are probably responsi- 
ble for most of the population dispersal. Great variations 
occurred in the vertical movements of symphylids at 
twelve-hour intervals. These movements are attributed 
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to changes in soil temperature whose effects are modified 
by soil structure and moisture, 

It was found that symphylids can reinfest treated areas 
within a relatively short period of time and that reinfesta- 
tion can occur through surface or subterranean movements. 

Other organisms found in association with the garden 
symphylid are discussed as possible predators but the 
available evidence indicates that predators are unimportant 
in reducing symphylid field populations in the Willamette 
Valley. 

Another symphylid, Symphylellopsis alba Michelbacher, 
was found in association with the garden symphylid and 
accounted for 13.5 per cent of the total symphylans col- 
lected. The vertical distribution of S. alba was similar to 
that of the garden symphylid suggesting that the reactions 
of both species to the environment are probably the same. 

Microfilm $2.00; Xerox $5.00. 98 pages. 
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The purpose of this study is to determine the amounts 
and kinds of variation occurring in the populations of 
meadow mice which inhabit the Cape and islands region of 
Massachusetts. Further, this study attempts to relate this 
variation to the geologic history of the region, as well as 
to ecologic factors insofar as they are known, with the aim 
of explaining the present patterns of variation and their 
possible causes. In addition, the taxonomic status of 
Microtus breweri Baird, from Muskeget Island, is con- 
sidered. 

Approximately 500 specimens of Microtus from Cape 
.Cod and Nantucket, Tuckernuck, Muskeget, Martha’s Vine- 
yard, Nonamesset and Monomoy islands were examined 
and measured. Three external and 17 cranial measure- 
ments were taken from each and five cranial ratios were 
further calculated from these. Lengths of occlusal sur- 
faces, enamel patterns and numbers of salient angles were 
recorded for all cheek teeth. Each skull was further ex- 
amined for several additional features, none of which were 
measured, and the conditions of these features were noted. 
Measurements of amounts of light reflected from different 
areas of the pelage of each specimen were also taken for 
the purpose of comparing paleness of pelage in the differ- 
ent populations. On the basis of tooth measurements, the 
specimens were divided into two age groups and the data 
then separated according to population, sex and age group. 
Where applicable, the mean, standard error of the mean, 
and coefficient of variability were calculated for each 
group. A modified chi square test was employed in com- 
parisons of tooth patterns. 

Population and measurement comparisons, by sex and 
age group, are presented and an analysis made of these 
comparisons and of the variation within each population. 
Geographic clines are shown by most measurements of 
size and pelage color. Specimens from Cape Cod are the 
darkest in the region and are of about average size for the 





species. Those from Muskeget represent the other ends 
of the size and color clines, being the largest and palest in 
the region. The population on Nantucket is represented by 
the smallest means for size measurements. In almost 
every feature, the specimens from the non-Muskeget popu- 
lations resemble each other more closely than they do 
those from Muskeget. The comparisons of numbers of sa- 
lient angles and of enamel patterns on each tooth indicate 
that (1) these features are quite variable in frequency dis- 
tribution from population to population, and (2) certain 
patterns, which are not present in mainland (Cape Cod) 
specimens, have become established in some of the island 
populations. 

The available information on the post-glacial geologic 
history of the region is reviewed and a sequence of isola- 
tion of the islands is postulated, with Muskeget indicated 
as having been most recently isolated. It is proposed that 
the whole process of isolation has occurred within the last 
11,000 years, Muskeget possibly having be’ 1 separated off 
as little as 3,000 to 5,000 years ago. A discussion of is- 
land size, competition and predation, available habitat and 
population size leads to the conclusion that each of the first 
four factors influences the latter to a different extent on 
each island. Muskeget is shown to be unique in the high 
amount of effective predation on Microtus, which is partic- 
ularly important due to the small size of the island. 

The general conclusions which can be drawn from this 
study are (1) that the differences which now are evident 
between insular populations of Microtus in southeastern 
Massachusetts have arisen through natural selection and/or 
random fixation of genes in the last 11,000 years and 
(2) that length of time of isolation, population size, and ef- 
fective predation have influenced the amount of differentia- 
tion which occurred in each population. The status of 
Microtus breweri as a species is reaffirmed. 

Microfilm $2.00; Xerox $7.00. 149 pages. 





FACTORS AFFECTING THE PROTEIN AND 
FREE AMINO ACID COMPOSITION OF 
BLOOD OF THE AMERICAN COCKROACH, 
PERIPLANETA AMERICANA (LINNAEUS) 


(L. C. Card No. Mic 58-3822) 


Allen Laurence Steinhauer, Ph.D. 
Oregon State College, 1958 





Major Professor: W. P. Stephen 


The blood of the American cockroach, Periplaneta 
americana (Linnaeus), was analyzed for proteins and free 
amino acids at all stages of development. The protein an- 
alyses were conducted with paper electrophoresis and the 
free amino acid analyses with paper chromatography. 

The results of the protein studies showed that there 
was a correlation between the type of variation in protein 
content and the stage of development of the individual. 
There were three protein fractions. One fraction appeared 
just prior to every molt and disappeared between molts. 
The other two fractions were present in all stages and ex- 
hibited a lesser degree of variability except in the adult 
stage, at which time the distal fraction was greater in fe- 
males than in males. 
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The free amino acids showed no correlation with devel- 
opment but exhibited a high degree of variability. There 
were minor sexual differences evident in the adult stage. 

Microfilm $2.00; Xerox $5.80. 119 pages. 
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Both the pattern of implantation (antimesometrial) and 
early development of the egg cylinder of the chinchilla are 
similar to those of Cavia, but the development is slower. 

A reduced Trager is present, giant cells are scarce, 


‘no parietal yolk sac was found, and Reichert’s membrane 


(if ever present) disappears early. 

The chorioallantoic placenta is located mesometrially 
in a cup of maternal decidual tissue investing all but the 
embryonic aspect of the disc. This cup becomes separated 
from the uterine stroma mesometrially and peripherally 
except for two bands of tissue conveying the maternal 
blood channels to and from the placenta. These bands are 
comparable to the mesoplacentarium of the agouti placenta. 

A prominent subplacenta is formed early in the devel- 
opment of the chorioallantoic placenta and persists during 
the greater part of gestation. Eventually it becomes re- 
duced in size and usually disappears entirely in the near 
term placenta. 

Internally the chorioallantois is an assembly of lobes, 
the areas of exchange between maternal and fetal blood 
streams. Each lobe consists of a central zone, a surround- 
ing labyrinthine zone of trophoblastic tubes and fetal capil- 
laries, and an investing zone of trophospongium. 

Maternal blood from the central zone flows out through 
the radiating trophoblastic tubes of the labyrinthine zone 
and is collected in the sinuses of the trophospongium. Fetal 
blood, passing inward from the peripherally located ves- 
sels, flows through the endothelial tubes of the labyrinthine 
zone and is drained by the fetal venous channels in the cen- 
tral zone of the lobe. 

Since the fetal and maternal blood streams are sepa- 
rated by trophoblast and endothelium, both of fetal origin, 
this placenta is histologically hemochorial., 

The highly vascularized visceral yolk sac persists 
throughout gestation. Fingerlike diverticular develop from 
the yolk sac in the region of the sinus terminalis and be- 
come incorporated into clefts of both the placental disc and 
the mesoplacentarium. 

Blood vessels reach the yolk sac via the umbilical cord 
and yolk stalk. The vitelline artery bifurcates to form a 
circular sinus terminalis from which radiate finer chan- 
nels to supply the yolk sac capillary network. Returning 
venous blood collects into the vitelline vein at the point 
where the yolk stalk reaches the placental disc. 

Microfilm $2.00; Xerox $4.60. 87 pages. 
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Descriptions of the stages of Hylemya antiqua (Meigen) 
are presented. 

H. antiqua was reared in the greenhouse throughout the 
year. Rearing methods and materials including diet, cages, 
temperature, pupal storage, number of eggs produced, and 
other factors are given. 

Different types of soil were used in portions of the 
study to examine larval movement, oviposition preference, 
effect on size of the puparium, and effect of soil moisture 
on larval eclosion and survival. A moisture content of 
about 10 percent in muck soil, 13 percent in clay loam, 
and five percent in sandy loam was required for optimum 
emergence. The soil moisture required for survival of 
the newly-hatched maggots was 23 percent or more in muck 
or clay loam soils and 10 percent or more in sandy loam. 

One onion maggot was found to destroy from 23-35 onion 
seedlings one millimeter in diameter at the soil level by 
40 millimeters in height. The number of seedlings de- 
stroyed per maggot decreased with increase in size of the 
plant. One seedling was destroyed per maggot when the 
plants were 4-5 x 260 mm. in size. 

Pupae obtained October 19, 1957 from onion maggot in- 
fested onions taken from the field were found to require a 
storage period at 37-41° F. for six weeks for complete 
breakage of diapause. Diapause or dormancy entered by 
pupae from maggots reared during the winter was easily 
broken by short periods of cold storage. 

Puparial size of maggots reared in Hort. sandy loam 
was highly significantly smaller than that of maggots 
reared in Lake Labish muck. 

Wet soils caused ovipositing H. antiqua to deposit their 
eggs on the above ground portions of the onion plant. 

Onion flies were found to oviposit on bean, beet, carrot, 
corn, garlic, onion, radish, swiss chard, and turnip seedlings. 

Onion flies did not oviposit on clean soil or on onion 
seed. Eggs were deposited on soil to which onion juice 
was added and soil with onion remains placed 1/2 inch 
deep. H. antiqua eggs placed in moist Lake Labish muck 
containing onion debris developed to third instar maggots, 
five millimeters long, within 14 days. 

In oviposition preference tests between onion seedlings 
of different height, onion flies deposited the highest num- 
bers of eggs in pots containing the largest seedlings. 

In experiments to examine the resistance of three 
strains of onion maggots to heptachlor insecticide, larvae 
from Portland, Oregon were found to be fairly resistant. 
Larvae from Ontario, Oregon were less resistant and mag- 
gots from St. Jean, Quebec were found to be quite suscep- 
tible to the insecticide. 

From reports in the literature on heavy onion maggot 
infestations and from the data obtained in the present study 
on moisture requirements for onion maggot emergence 
from the egg and survival it appeared that high populations 
were related to precipitation. A comparison of 20 records 
of heavy maggot damage and climatological data showed that 
the infestations occurred during wet periods. 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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